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PREFACE. 



At length tlie sanitary Day is dawning. Men are not to do as they 
choose with their neighhours* lives. They are to he restrained from 
committiiig suicide hy setting at defiance all the laws of Health. 
Science is to triumph ; and, whilst we cannot he sanguine as to the 
present generation reaping many of the henefits promised us hy the 
Legislature, nevertheless the accurate knowledge gained respecting 
the essence of contagion and the skill displayed in innumerahle ways in 
devising life-protecting plans in every part of the British Isles, cannot 
fail, in the long run, materially to add to the comfort and prosperity 
of the people, and to lower the rate of mortality. In past ages 
men experienced the evils of various stages of transition— from the 
pastoral state, when a few had to hrave in rude health the danger of 
unrestrained and uncultivated nature, to the first traces of commerce, 
when they comhined and travelled for long distances, and, dispersing: 
in hodies^ propagated disease as they roamed ahout, in a manner still 
common at the present day in Eastern countries. From step to step 
we have heen led to face the difficulties of protecting human life 
where the largest numher had to he fed, housed, educated, amused, 
enriched, and all in the smallest possihle space. Kow our large cities 
are to he rendered safer and healthier than the sparse villages of 
former times. We do not expect to prolong human life heyond the 
allotted span, hut the largest numher possible must attain three score 
and ten* They are to he protected from baby-farmers and measles, 
ricketts and consumption, sewer gases and cholera. 

Without in any way exaggerating, there is a growing body of wise 
men who consider that the preservation of the public health is essen- 
tial in enabling us to hold our own in the rapid race for pre-eminence 
amongst the nations of the earth. We Ango- Saxons are, and must be, 
first by force of wisdom, strength, and afQL\iei\j(iQ» 

Much that must be known to eiis\ixo tti^ "y^^iftSt^ ^\x^Ti'^£Qck^'^^^'^ 
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essential to the highest intellectual yigoor, may be learned in tracing 
the means employed in constructing a healthy home. There is no 
royal road to sanitary knowledge, but many talk and write on the 
subject without investigating the laws of physics, or knowing how 
best to construct a common drain. Whoi. would trust himself in the 
hands of a self-styled medico, ignorant of the properties of castor-oil 
or opium, and who had never studied human anatomy ? We should 
call such a person a quack, and by the same title can engineers and 
architects distinguish a host of persons who have lately flooded the 
newspapers with their suggestions. 

Englishmen are very fond of saying that " common sense" should 
teach us how to protect ourselves and how to build our houses. All I 
can say is, that few possess the "uncommon sense" necessary to 
master the rudiments of the business ; and facts^ not fancies, must be 
our guides. 

This little book is intended as a record of facts — of acquired 
experiences and published inventions in relation to house construc- 
tion ; and, although the details may appear dry to the many, I have 
written under the impression that they were essential to the annually 
increasing number of persons driven to build houses, or to remedy the 
defects of those built for them by others. If I appear to have treated 
anything in a flippant manner, it was far from my intention, for I 
am too well aware of the importance of the subject to willingly trans- 
gress in this way. 

WILLIAM £ASSIE. 

1, Qreat Winchester Street Buildings, 
London, E.O. 



The Author may h% coniulted upon my of the inbjeett mentioned ia this work at 
the rate of One Goiaea for each consultation, if in London or ita immediate nelghboor- 
hood. If hia lerrieea are required in the oonntry, hit fee is Fiye Guineas per d*y and 
trayellinff ezpensei. 
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HEALTHY HOUSES. 



CHAPTER I. 

INTEODUCTION. 

A BESiDENCE in wMch tmhealtkineBs reaohes about its mazimum^ 
may be said to be one which is built on a damp site with higher 
ground behind pouring down its waters against walls without areas^ 
walls innocent of a damp proof course to arrest the rising wet — and 
walls, likely enough, also exposed by insufficient thickness to driving 
rains. It may be in the neighbourhood of low-lying fields, undug, 
unditched, undrained, or with the tiles long since choked up. The 
rooms throughout are low, with a haphazard ventilation, insufficiently 
furnished with windows, and with perhaps too many doors. The 
main staircase is without a lantern vent, or the wall there is pierced 
by a window not sufficiently high to empty the gasometer overhead. 
As for the back-stairs, the basement smells climb them en route for 
the dormitories. The chimney flues are also badly constructed, and a 
smoky atmosphere is all but constant. Overcrowding lends its 
quota of evils— as press-beds in every available comer testify. The 
drain pipes are injudiciously laid inside instead of outside the base- 
ment, with leaky joints owing to indifferent luting, and with pipes 
broken where they pass through the walls, owing to continuous settle- 
ment. A foul soakage of the soil aroimd the unpuddled pipes 
speedily follows. The lead-work is also defective, dishonestly exe- 
cuted with thinnest material, badly junctioned to the drains ; or if 
once properly performed the maintenance of that state of things is 
neglected from ignorance or parsimony. The water pipes, toOi are 
all built in the brickwork or buried deep in plaster, a burst pipe soon 
causing the walls to resemble a huge sheet of wet blotting paper. 
As for the sinks they are far too numerous, and made to ^^Y&ni^SL vac- 
proper Bervioea, The scullery traps Ixave Wg ^^^ V^<«Xi ^ssa ^gES&as^i 
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■ An Unhealthy/ Hume. 

and ore filled up witK greSiSe or other refuse. TJpataii 
pipes of the lavatory and of the bath are connected direot with the 
MWer. There ia, moreover, only one uiatem for the raultitudinoas 
neoeasities of a f[umly. The eloEete supplied from this same ciatern 
stand directly in the passage and have only one door ; the apparatus 
it faulty, and the hidden Eoil pipe is somewhere imperfect. Venti- 
lation of the drains there was originally none, and none is contem- 
plated ; the accumulated gases therefore take the water trap by atorm 
and invade the atmosphere of the houae. Eveu the fluahing of the 
too flatly la:d house draina is uaattended to, or left to the periodical 
downfall of rain through the rain water pipes, which only serves to 
stir np the nuiaanoes, not carry them resiatleaaly away. 

If the mansion is eititated in the conntry there are, perhaps, do 
druns to fl.ush, no sewers to ventilate ; a cesspool instead receives ele- 
mental downpours, household Blops, culinary waste, closet excreta — 
everything:. Moreover, there is no overflow therefrom, save into the 
Burrounding eoil. Perchance the house is an ancient one, and eoa- 
neeted with old brick seweta, the bulk of them rotten, and harbouringf 
rermin who gnaw their way into the rooms, and let in upon the in- 
mates the continually evolving gasfx of the underground tunnels. 
These again may drain into some gigantio pit or seriea of pits hidden 
in the grounds, or they may debouch into some festering or open 
ditchea in the meadows below. If newly-laid drains convey the effete 
matters into a sewage receptacle with a view to utilization in the 
garden, in all probability they are choked np, and an accumulation 
ensues which, by and bye, ruptures every joint. Of course the tank 
is not ventUated, and the oompressed gases blow through the traps, 
tainting' the very milk in the dairy. The water is in a worse plight, 
tiie supply ia oont&minated and unaltered, the waste pipe of the leaden 
«ittem oormects nnapologeticoUy with the sewer i in other words, 
there is not even a trapped overflow. Or the household may be 
dependant upon a well, the yield of which is nauseous from the infll- 
tration of sewage through a porous soil. 

The above is, after all, but a poor epitome of the evils which begird 
an insalubrious home. There are within the postal circles of every 
city and town of Britain thousaada of houses fairly representative of 
«Tery sonrce of miaohief here set forth. Besides, the foregoing are 

it ffeaerie enore, and not a blunder ia there exposed, but drags in 
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its own specific germs of mischief, the least of which may grow to 
be subyersiye of human life. It is not for me, however, to speak of 
the dread guests which such a state of matters invite; that is the duty 
of the physician. Neither need I enter upon the question of differ- 
ence between infection and contagion—that pons asinorum of the 
sanitary Euclid. This is the province of the State pathologists, and 
I could only echo their teachings. 

How different to the above is the house which Hygiene, the health 
goddess, delights to honour. Natural surroundings which never could 
have been pleasing to her have been coerced into propriety and order. 
The stagnant pool has been filled up, the morass has been thorougly 
drained. The buildiag sits dry as an Eastern house on the hill side. 
The rooms are lofty, the passages airy, and a cheerful light permeates 
every comer. The foul witch, bad air, should she make a passing call 
is whisked up the chimnies and other outlets almost before she has 
announced herself to the vigilant inmates. Pure fresh air on the con- 
trary is everywhere a cherished guest, and in return she acts like a 
most beneficent fairy. The main sewers invite rather than repel 
scourage, are duly ventilated, and a suitable disconnection is made 
wherever possible between these and the drains of the house. The 
water, too, is well chosen, the cisterns are sufficient in number, 
efficient in working, and both hot and cold vrater supplies are easy of 
access. 

The closets are built one over the other, in a separate tower, with 
well ventilated vestibules. The offices, the stables, and all other 
accessories bear witness to the same clear-headedness on the part of the 
constructor. The Useful has been made Beautiful, not the Beautiful 
partially made Useful. 

As I aim at, to begin with, a practical exposition of the effects of 
bad drainage, I will now quote out of my practice for the past few 
years two short examples of these evils. In both cases the drainage 
was chiefly deficient, but it must not be forgotten that this in itself 
constituted a legion of evils. When standing upon the platform of 
the Drainage Question one shoulders, so to speak, on each hand the 
kindred subjects of ventilation and heating. It follows that the 
necessary adjuncts to good health, as far as the residence itself is con- 
cerned, are alike restricted in number— p\iift'W«u\fit^^«^^>^ ^tss^^st 
temperature. These almost monopoliBe tiiifi «^\^q\>. 
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Fig. 1 is a plan to a scale of 25 inches to a mile of the residentiary 
portion of an estate in the northern suburbs of London, as it existed 
previous to alteration. The thicker lines represent old brick drains, 
and it will be observed that the house was connected with a perfect 
net work of these round and square burrowings. In ordinary weather 
the drainage found its way to the lowest point at S, and thence ran 
down an open ditch riverwards. In very wet weather, the excess of 
the more liquid portion was conveyed into the fishpond Or. At A 
was formerly a large cesspool, about 8 ft. square and 6 ft. deep ; and, 
on cleaning it out, previous to its abolishment, accident brought to 
light another cesspool semewhat shallower immediately underneath, 
the builder, doubtless, thinking somehow to minimize the nuisance in 
this way. The stable, coach-house, and piggeries at C were drained 
by an offensive open channel into the centre of the farm-yard. The 
ice- well at H was drained into a secondary well at I, and this ran by 
way of the clean open watercourses and to the fishpond. This last- 
mentioned was the solitary approach to a wise system of drainage. 
To proceed with our description, the house was supplied with re- 
markably hard water from a spring well at M. The cottage at J was 
supplied from an adjoining well, and a pump for soft water 
was also in use at B. On one occasion, when the water from the 
well at J was found to smell offensively, it was cleaned out, and 
independent of soakage from the defective brick drain, immediately 
beside it, a number of putrid moles were discovered in its mud. These 
liad lonnd their way into the well through the displaced joints of the 
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overflow pipe. Nor did the mischief end here, for this same 
overflow pipe emptied itself into a brick sewer at E ; the sewer, 
therefore, ventilated itself into the well. Daring sudden storms 
the overflow arrangement was reversed and the sewer returned 
the compliment by overflowing for a brief space into the 
well. 



The above arrangements of course proved intolerable to a sensible 
purchaser and alterations were made which are set forth at Fig. la. 

First of all the stable buildings were removed to XT, and on the 
site of the old cesspool at A a water closet tower of three stories was 
built, having large water cisterns on the top. New drains of glazed 
earthenware pipe were also laid in, running from the new stables at 
U to the sewage tank at Q,, and picking up the house-drains from A 
and the cow-house drains from £ on the way. These are shown by the 
double line. 

No connection was made with the old brick drains, although for 
some distance, as will be seen by comparing the two plans, they run 
in twin directions. When the neighbouring hamlet, however, was 
drained into a new sewer, the drain from the high road received 
only the overflow of the gully traps along the kerb, and this water 
was utilized and followed the old drain— shewn on this plan by a thick 
line— 1K) the pond at G. The sewage tank at Q, was built in two com- 
partments, the outer one being connected with a pump. The overflow 
of this tank was carefully attended to, and it waa alsa ^^Ti^^isbiA^ V^ 
a stand-pipe, as were the drain-pipes at Eevet«\^^'5i«?^>«»^*^^'''^^^ 
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ol the Hoil-pipm. The sew lodge at F was supplied with ettMrth 

With reference to the water, The Water Company's supply wa« 
laidonto thehonseand stables throughout, and the wells at M. B. and 
J. were tltenoefia-ward only used to moiat«n the flower beds. As for 
the rain-water, it was oarefolly collected at both houae and Btablea 
into separate tanks. 

This was wholesale treatment, and ameliorated affairs oonsiderahly. 
After a year's trial, howe-ver, it became evident that there was stiU 
some radical defect in the drains, and it eventnally proved that the 
BOnllery sink had not been cnt off from the old drains, the oonseqaenoe 
ot which was that the kitchen refuse water found its way into the 
whole of the old system of drains as far as D (see Fig. 1), and as the 
connection between D and V bad been interrupted in years gone by, 
the waters of the fish-pond soon became black by the action of the 
scullery water and the scouring of the old brick drains. Bats also 
made their way into the house, and stench unbearable f oUoved them, 
from their head-quarters near the conservatory at F. I broke into 
the drains at several places, and, though searoely creditible, a navvy's 
shout down an opening at J (see Fig. 1), was audible not merely at V 
and W, but as well at F, D, and G. 

To remedy matters, the sonllery drain was diverted into the modem 
pipe drains. The old briak sewer, from P to G, was soonred out as 
well as possible, and was isolated entirely from the others. Altogether 
upwards of a thousand feet of obsolete shapen brick drains or sewers 
were shut up and abandoned, and when this was done a cure was 
efleoted. 




Even in cities great evil is oocBsioned by these old drains of brick- 
work, and to illnitiate this I give, at Fig. lb, the basement plan of a 
aoMemaa'B home in Belgrmia, where the eme\i Im.'^k ^itc^n&Q m- 
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snfferable, owing to the rotten state of these drains and the consequent 
soakage, the brickwork had to be broken np, and a large glazed drain- 
pipe laid down. The brick drain ran from the stables at B, throngh 
the laundry, C, and kitchen, E, on to the main sewer at N, a distance 
of 150 feet, and smaller square brick drains communicated with it as 
shown. During the substitution of the one class of drain for the 
other, from C onwards, I discoyered a large cesspool at A, a cesspool 
without even an overflow into the adjoining drain. The scullery floor 
and sink both drained into it, and as this pit was also connected with 
a rain-water pipe in the comer close by, I was able to account for a 
great deal of the stench which found it« way over the intermediate 
lower roofs into the reception rooms aboTc E. The sinks in the 
housekeeper's room, J, butler's room, I, and footman's- room, 0, were 
fitted with the old-fashioned bell-traps, and most of these haying lost 
their sealing powers, the smell peryaded more or less the whole of the 
basement, especially the seryants' hall, Q. The traps in the open 
courtyards, D and P, were also defectiye, and the effluvium stole by 
this way into the bedroom windows. At the same time the overflow- 
pipes of the cistern carried the smell into the two staircases. After 
clearing out and filling up the cesspool at A, fixing self -sealing traps 
in the sinks, the courtyards, and cisterns, and ventilating the new 
drain-pipe, I rendered the mansion wholesome. 

I have met with worse instances than the above, but these will serve 
to illustrate a few of the ordinary sources of evil. The medical resi- 
dents in a town or city are for the most part alone cognizant of these, 
and their experiences have very often begun at home. When they, how- 
ever, encountered the first foul smell, or heard of the first inroad of 
rats after renting or purchasing the house, they took up the basement 
floors, and I know that in three cases out of five a filthy cesspool was 
revealed or an obstructed drainage laid bare. The nobles, the mer- 
chants, and the numerous other classes of residents would doubtless 
fljid enough to remedy, were they to institute similar researches. 

The following chapters will enter more into detail, and will, it is 
hoped, prove a guide to a clearer knowledge of sanitary matters. To 
render the work a complete one, a short history of the various appli- 
ances will also be given. It is not suflloient to know the names and 
the prices of the best systems now in nae, a Yno^^fe^"^'^ ^1 *0a!svx. ^^s«^- 
etmotion should also be mastered. This ia too oi\.erL\eil\. \ft ^'i ^x^sss^fc^ 
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alone. The occnpier, however, as well as the desiin^er and builder 
of a house, should have some guide to the methods whereby the air of a 
room may be rendered wholesome and the drainage and water supply 
kept in healthy control. Moreover, we do not all live in cities* or can 
command skilled labour at will. I will therefore furnish sufficient in- 
formation whenever possible to enable the reader who has not studied 
these matters before to carry out his own ideas, when happily he 
dreams wise dreams and imagines good things ; or when, unhappily, 
he is caught at a disadvantage by some hostile ** power of the air." 
Promptitude, too, in dealing with impurities, is a great matter. If 
Mr. Rawlinson had waited for metal or other flaps from England to 
fit to the sewer mouths at the Bosphorous hospitals during the Crimean 
war, and had not improvised the leaded canvass flaps, the use of which, 
in less than three months, notably decreased the death rate from 50 
per day to less than 10 per week — ^how culpable he would have been* 
The late Mr. Brunei acted in the same alert manner, and I have laid 
in Asia Minor thousands of feet of wooden box drain, coated inside 
with pitch, just as sent out by him in the hottest haste. 
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CHAPTER II. 

D2AIN PIPES AND SBAIJOXO. 
SBAIN PIPE MATEBIAL. 

XJin)onBT£DLY made of hollow trees in the early ages, drain and water 
pipes soon began to be constructed in clay, and burnt ; for we have dug 
up at niium Noyum terra cotta pipes that are claimed to have been 
laid before the time of Xerxes. The race for novelty or economy, how- 
ever, soon produced several substitutes for clay. Glass pipings were . 
broached in 1845 ; and in 1857, Messrs. Turner introduced a system of 
casting drain pipes of block glass, to which no objection can be raised 
beyond that of expense. 

Twenty years ago sewers and drain pipes in segments of cast iron 
were proposed, but they.did not make head against clay pipes, owing 
to the cost of bolting and luting the joints. As far back as seventy 
years ago, what was called Tatham*8 clumps, were manufactured for 
forming the larger drains. These consisted of segmental pieces of 
clay or stone, forming a circle, with broken joints and key pieces to 
hold them together. Some sewer blocks were also invented by 
Mr. Tooth, in 1855, with a novel system of curvature ; and soon after- 
wards were introduced the invert blocks now so common. 

It has several times been proposed to construct the drain, sewer, and 
other pipes of concrete ; but in 1852, there was projected a system of 
building them continuously without joints, in about equal parts of 
hydraulic lime, sand, and powdered sandstone, upon a revolving metal 
core. Soon afterwards, Mr. Blackburn proposed that the socketed 
pipes of large diameter should be made of slates laid in a cylindrical 
form in a matrix of asphalte, the slates being bound with hoops, set 
erect, heated to 300 degrees, and the fluid asphalte then poured on. 

In 1860, the production of drain and other pipes of broken stone or 
flint, united by some suitable cement, was patented by Sir J. Scott 
Idllie. Mr. Hargreaves afterwards suggested powdered chalk, lime, 
slate, or sand, mixed with melted bitumenous matter. A siliceous 
stoneware was also projected by Mr. Ponton, made of ground flints or 
quartz added to as much melted sulplnii a&\70\][\Ji x^iL^^t^^'B^As^^ 
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compEUit. Uochincs for boring iioae, and bo formiof; drain-pipet, 
followed this isnavatioiL ; nor did icreiitioii seem toreit until IB6S. 
In that year Mr, Robins took out a patent for pipes formed of oakum 
and cordage, cemented with asphalte or pittb, ontaido and inside, and 
dosted afterwards to keep off the sun. 

Wehoveseenthatpipeswere originally of wood; butjustaB icie 
will sometimes revert to ker first schemes, so wood ia now onoe in 
in favour. 

In some of the American States, drain- pipes of timber are preferred 
to any other kind. Some of the lands there are drained bypipM' 
made of the most petiBhable woods, bat subjected to the vapour o£ 
oarbolio aoid, or preserved on the Robins' principle, before being laid 
in the ground. Such drain pipes cost about a fonrth-part the price of 
drain tiles. 

gome monster wooden drainoge pipei, 

in diameter, buill up in segments, 

thick, and la aJft- lengtha, f 

I wide, have lately been manufactured in 

GlouoGBtflr, The joints are made with. 

— '> banda of iron 3 in. wide, tightened with 

a screw bolt, and these bands also oocur 

re intended by the inventor, Mr. Harper, of 

Merthyr, to rest npon atone piera of great height, and are to carry tl 

MmSB of that district across gullies in the hills, where iron syphons 

be tflo expensive. If the sewer was to be laid in the ground, 

glazed pipes would of course come much, cheaper. A skebih of 

tliil peootiar drain is f umiabed at i'ig. 1 . 

The drain-pipes of the present day ore, however, mostly of earthen- 
ware, made in various parts of the country, and especially in Dorset- 
shire, Staffordshire, and Yorkshire. The market around London is 
chiefly snpplied from Lambeth ; whilst the neighbonrhooda of New- 
castle and Edinburgh ore each the centre of a large trade. In London, 
what is known as pipe-clay ia used, and the pipes are glass-giaued, 
but in the majority of other places half pipe-clny and half fire-clay is 
worked up, and the pipes are salt-glazed. Saraetimea one aystem of 
glaring is preferred and sometimes the other. I odviae the reader ta 
be content with the kind of ware made nearest him, provided that tha 
pattefs itaell meets bis requirements, Botli kinds <A 'm».<bw\&l a: 
sB^aieatly good, and if well burnt and well laid wiiVXaaV ioi aoaitaif 




every four feet. They a 
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Unless otherwise mentioned, glazed ware will be alluded to in these 
papers. 



FOKMS OF DBilN-PIPES. 
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The different forms of pipes are here shewn : 

Fig. 1 is the ordinary circular socket pipe, and Fig. 2 has a similar 
joint, but is egg shaped in section, and recommended in particular 
cases. Fig. 3 represents the ordinary butt- jointed pipe, which was 
once used in drainage. through stiff clay, and in cases where there was 
no danger of infiltration. It is now only adopted in field drainage. 
Fig. 4 is a new retort shaped pipe, lately made by Messrs. Brooke & 
Son of Huddersfield. The fluted pipe Fig. 5, was proposed by Mr. Creeke, 
an architect, of Bournemouth, who considered this shape would yield 
additional strength without adding to the weight. The joint of this 
pipe is made with a metal ring fitting the groove and bedded in red 
lead, and two clamps ingeniously inserted on the outer circumference 
draws the pipes in perfect contact. Fig. 6 is a taper or conical pipe. 
The ends fit in so far that a settlement of the ground is less likely to 
disconnect them; they also curve better, but I cannot recommend 
them. Fig. 7 exhibits a pipe proposed by Mr. Austin in 1854, on the 
principle that they would sit better in the soil and pack together 
without loss of space. But very few of them were manufactured. 

JOrNTDJG OF PIPES. 
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With reference to the jointing of these pip^a «l>o 'SV"^* ^^^«:^ '^^ 
noticed what is called the half-socket pipe» and. Ai!^i&\^^iarn\-'^'^'«^ 
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extensively used. Fig. 9 represents a pipe which I draw merely to 
condemn ; it was proposed in 1848, and the key of the rebate was 
formed by the pouring in of melted gutta percha. The joint shown at 
Fig. 10 was, I believe, the first of the sort called dovetailed, but it 
has many disadvantages. The systems shown at Figs. 11 and 12 have 
been used in Lancashire, and have their merits. Fig. 11 is called the 
fast socketed joint, and Fig. 12 the double shouldered joint. The 
saddle of Fig. 12 is formed in two parts, so that when the top one 
is removed the joint is at liberty. The pipe Fig. 14 is simply Fig. 3 
fitted with a sleeve piece, with recesses in it, to receive a cement 
packing. The other plan. Fig. 13, is called the lock-jointed pipe, 
and is shown applied to the common socket pipe. Mr. Creeke, the 
inventor, prefers the pipes made with this joint to be of an uniform 
thickness, for the sake of strength and facility of manufacture, and 
for the more uniform bearing throughout its length. I question if 
it will ever become a favourite. 

It is only eighteen years since pipes, giving an easy access for the 
inspection of their contents have been introduced. Previous to this the 
joints were all socketed dark and fast underground, and the drains 
were sealed to all interference except that which necessitated destruc- 
tion. Now, however, many architects specify the drains to be laid 
throughout with these pipes. Others are content with every fifth or 
tenth pipe affording means of examination. This should occur only 
in the grounds, and never inside the house. 

ACCESS PIPES. 
16. 




Figures 15 and 16 are pipes manufactured solely by Mr. G. Jen- 
nings, of Westminster. The weight of pipes and contents rests on 
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the sockets, and the remoyal of the saddle ooyera admits of a thorough 
oyerhauling. Fig. 17 is the patent opercular or lidded pipe of Messrs. 
Donlton and Co.* of Lambeth, and here the entire length can be 
thrown open, and the joints remain undisturbed. The covers are 
fixed in one piece, and when in the pipe, thus securing a perfect fit. 
Fig. 18 represents Mr. Creeke'a patent capped drain pipe, made by 
Messrs. Standing and Marten, of Poole, Dorsetshire. This construc- 
tion gives to every part of the joint the security of a socket or flange 
covering it, and is an excellent device. Fig. 19 is the improved 
registered drain pipe of Messrs. Stiff and Sons, of Lambeth, and 
differs fit>m the others by having a broad firm base to the bottom 
chair, and a good rebate in both chair and saddle cover in which to 
hed. the pipes. The plan shown at Fig. 20 is one of the patent ar- 
rangements of Mr. Northen, also of Lambeth, a Y shaped joint 
running along the whole pipe. The last. Fig. 21, is the 
patent improved capped pipe of Mr. Newton, largely made by 
Messrs. Cliff and Son, of Wortley, near Leeds. Most of the above 
systems permit of junctions being formed in the chair and saddle, as 
shown to the right of Fig. 16, but aU have due provisions made for 
thiiB purpose. 





22 23 ^4 25 

Besides those which we have just explained, and which are usually 
sold, I ought to notice the interlocking joint of Mr. Cooper, of the Isle 
of Wight. The saddle is also left unglazed, to assist the cement in 
forming a tight junction. Fig. 23, the invention of Mr. Livingstone, 
of Portobello, is a pipe having a hollow cradle rest with cover above, 
and with an aperture formed in the top of the drain. Fig. 24 is by 
the maker of Fig. 22, and consists of a coupling piece in two halves, 
united by an inclined dovetailed joint, so as to slip on and be after- 
wards drawn tightly home. The last system of a pipe with an 
opening, which needs remark, is Fig. 25, invented by Mr. F. Kersey, 
of Southwark, in 1866. Its merits are obvious. 

Long bamboo canes and jointed sticks are often used for clesnin^ 
out small house and stable drains, and should, "be a\i \^axL^ yql ^^^ti 
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establisliment. Drains of a larger calibre are cleared in a similar 
way, but need a rather more elaborate contrivance. Mr. Bircli, in 
1862, proposed universally jointed rods, fitted up with rollers, which> 
when moved backwards and forwards, loosened the solids in the drain 
bottom and permitted a complete scouring. If any material, subject 
to matting together, such as hair or straw, had effectually stopped 
up the pipes, this was removed by the action of a screw at the end 
of the furthermost rod. Most of the London builders are provided 
with rods of this description, but only use one anti-friction roller, 
and this at the extreme end of the screwed-up series. In seweris 
properly so called, where personal access was impossible, and breaking 
up the ground unwarrantable, something still stronger than the 
above is requisite. Messrs. Fricker and Manley, in 1861, constructed 
an instrument formed of a bar of wood, with numerous blades fixed 
on its length in the plane of the thread of a screw. A series of these 
swivel-jointed, were dragged through the sewers, by which means the 
sediment was agitated and beaten up, and preparation made for a 
thorough flushing. 

I will now notice the various shaped junctions, bends, and syphons 
which are used with glazed earthenware pipes. 

JUNCTIONS, BENDS AND SYPHONS. 
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34. 8S. 36. 
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Fig. 26 is called the square single junction. Fig. 27 the oblique 
single junction, and Fig. 28 the curved single junction. They can be 
ordered by these names without any fear of mistake. The T-shaped 
junction Fig. 30, the Y-shaped junction Fig. 31, and the U-headed 
junction Fig. 32, are those used in diverting the heads of drains or in 
oolleoting two drains into one channel. The tapered pipe, Fig. 29, 
simply reduces a large- bored pipe to one somewhat smaller ; Fig. 31 



Junctiiom, Ac— Price* of Pipa, ite. 



1« 



ezMbita what is oaJled a shaft top, the ahaft bottom reumblinf in 
shape Fiff. 36. the uw of these in brick and othet built up drain* and 
sewers is obyioos. Fig. 31 is called a doable sqoaie jonotion. Fig. 
35 a doable oblique jonotion, and Fig. 36 a donble onrved jonotion. 
The di&rent onrred bends and elbows have to be ordered according 
to the sweep vhioh they follow. Fig. 3S represents a quick bend. 
The square elbow Fig. 37 is, in its oontour, inTariabte. As for the 
syphons, Fi^. 39 depicts a syphon pipe withont an inlet. Fig. ID, one 
with an inlet. Fig. 41, what is called a close aypbon, and Fig. 42, an 
ordinary closet syphon. 

The nndermentioned prices are prices for the pipes inlaid and are 
snbjeot to disoounta Tarying with the place of delivery, bnt this in- 
formation earn be beet obtained at the mannfaoturers. The coat of 
laying complete can be ascertained from the neareat builder, and of 
oooTBe is regulated by the depth at whioh they are laid. 

PniCBS OF DKAnt PIPES. 
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To rerert for a moment to Figs. 39 and 40. I 
onght to point ont that these are sometimes sadly 
abused. For instance, the former when laid in a 
drain, should resemble Fig. 42 5, and just exactly 
trap and no more. If too deep a syphon is used, it 
'^^ will speedily fill with sediment, as thousands of 

householders can testify to their cost. If Fig. 42 a is used, the top 

should be especially well covered, even after the glazed disc plug is in. 

As a rule, I should rather rely upon the flap-trap in the main sewer 

than upon either of the patterns. 

DEAIN-PIPE LAYING. 

The laying of drains through the basement of a house should be 
avoided. They ought to run outside the house, and permit of a ven- 
tilating chamber into which the small pipes from the house can 
deliver. Cases, however, will occur where this becomes impossible, 
for instance, when large town mansions, such as the one depicted at 
Fig. 1&, page 6, are joined together in streets and squares. When- 
ever a pipe-drain is laid inside the house, whether it be the main 
drain which is to be connected with the sewer, or a tributary drain 
leading from a sink or closet to the external drain, the pipes should 
be laid on a bed of concrete, and, as the joints are properly made, 
covered over with about twelve inches thick of the same material. 
This will insure a perfectly air-tight and water-tight drain. Gbod 
ground lime concrete will serve the purpose, but I should recommend 
concrete made with cement. Elsewhere, outside the house, the pipes 
should be laid in a trench impervious to water. If the ground is 
clayey this will be inexpensive, but if light and earthy, or sandy and 
gravelly— and therefore porous— it will form a larger item. Never- 
theless it should be done, at any cost, the pipes laid on a bed of well 
worked clay-puddle, and as fast as the cement joints are made covered 
over some inches deep with the same material. Where the pipes pass 
through made or new ground, especial care should be taken to bed 
them upon concrete which should extend to the bottom ; but if the 
hard, natural surface is at a considerable depth, a series of rough 
pUes might be driven to a foot below the level of the drain bottom, and 
a 12*inch concrete bedding made for the pipes to rest upon. 

The most careful supervision is needed in house draining. It has 
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frequently ocourred that pipes too small in diameter haye been sup- 
plied, that the pipes haye not been laid to proper fall, that the joints 
have not been made with either cement or day, and the unshouldered 
ends simply pushed dry into the sockets. Nay, even faulty pipes, and 
lengths which haye been broken asunder in the transit, haye been 
buried, before now, in unprepared trenches, through sheer care- 
lessness or ignoranoe. Sometimes the cement for joining sent 
by the builder has been misappropriated by dishonest labourers ; 
and the tact cannot be blinked, that sometimes the builder, equally 
deficient in conscientiousness, has omitted the puddling, owing to the 
dearth of clay in the neighbourhood, and has put in the ballast of the 
concrete without lime, or omitted the concrete altogether. 

In houses built as a speculation by the poorer class of builders the 
aboye faults are but too common; their money has, in fact, been made 
to spread oyer a space of work too huge for it. Too often the drain- 
pipes of a house are laid in before they haye been inspected by 
architect or proprietor. The architect has only furnished the 
plan, and the amount of work to do will not justify the appointment 
of a clerk of works, and the owner does not care to pay a yisit until 
there is something aboye ground '* worth looking at." Sometimes the 
builder himself has neyer examined them ; the work is probably at a 
distance from head-quarters, and, pending the arriyal of an appointed 
foreman from another contract, the laying of the pipes— one of the 
most important items in house architecture— has been entrusted to a 
humdrum labourer. 

In planning the drainage to a new residence or offices, it is advisable 
to proyide a few junctions at diyers places where they are likely to be 
wanted, for the expense of disturbing the larger pipes after they are 
once well laid, especially if bedded in concrete, is very considerable. 
The orifices of these dummy junctions should be stopped up with the 
disc plugs preyiously mentioned, or with some sort of well-fitting solid 
core. These junctions should neyer be right-angled, as in Fig. 37, or 
the drain anywhere turn in any such abrupt manner ; and where 
either junction or bend is used in order to counteract the effects of 
friction, an extra dip should there be allowed to the drain. The 
inlets ought to be especially protected by concrete or good puddling. 
Moreoyer, the larger tributary pipes which branch into the main pipes 
should not be of the same bore as the latteT,"but ^inm3^^\s^ *OQaL<^<^ 
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inches— 12-iiich into ifl-JEcb, S-iuch into is-inch, and e-incb into 
9-inch pipings. The lesaeT drain-pipeB will diminish by two inches' 
4-iDch into 6-inch and 2-inch into 4- inch pipings. By this proTisioD 
the soil is less likely to blockade the passage month- The diminiehings 
should, furthetmoie, he made by the tapering pipes sold for this 
pnrpose. 

The dullest etndent of Hygiene wonld at once acknowledge that the 
lowest portion of a house should be drained, but it is not nnfrequent 
to find some underground rooms which are not so— notably, when the 
kitchen and eeulleryi to which leyel only the pipes are laid, ai 
steps higher than the dairy or the kniie-ioom. Each room should b6 
connected to the drains, even the wine and coal cellnrs. To accomplish 
this, howercr, the proper fall of the drain must not be lessened. To 
save the expense of deep digging, a fall of less than an inch in 
feet is often given, instead of two or three inches in that length, 
inch in erery ten feet of pipe is the least that can be recommended, 
even with the best flushing supply. There is such a thing, however, 
OS giving too much fall. This could not happen where the outfall 
was into the main sewer of a town, but if the pipe led into merely a 
somewhat larger pipe, it would simply fill up like a long and narrow 
sock. It often happens, too, that the drain-pipes, where they p 
through the walls are broken by settlements or during the eonseqiiont 
underpinning. To lessen the danger of this, relieving arches should 
be turned oyer the pipes, and any other security taken which may 
ofl'er, I have known both the surface water from a roadway, and the 
waste water from a house sink to find egress at a rupture of this 
descriptioD, and soak into the foundations for months before the i 
chief was diseoyered. Another matter of ^eat moment, is 
efiectual flushing of the drains, and this should be performed at hast 
every month. If uo better means can be found, the rainwater may be 
ooUeoted in underground tanks and be discharged by means of a hand 
engine into the pipes. An efficient scouring not only r 
stmctions which may have formed, but it sweeps away a dsnk fungoid 
Tegetation, which scmetimes forma at the water line. An incompetent 
flu&hicg may merely mass a series of obstructions into oi 

There is one thing which the owner of a house should always insist 
npon receiving from his architect or builder, and that is, a oorrect 
ilniisaj-f pine, with Ihe difierent sizc'd iiipes, the position of bends 
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and junctions, and the depth from the surface caref ally marked on. 
I would eyen make it oompulsory for a landlord to famish soch a 
plan, on granting the lease of a house, and to enable him to be correct, 
I would almost make it penal for the tenant, even on a building lease, 
to diyert or add to the drains without furnishing the landlord with a 
plan, showing the altered or added line of pipes. These plans should 
be certified as correct by both parties; they should not resemble 
the plan of the drains sent to the local authorities by the builder, 
before he begins the tvorkf which, in scores of cases, would bear no re- 
semblance to a plan of the drains as finally executed* On a large 
estate also, it will be found wise to supplement the notes as to position 
and depth by some information as to the geology of the cuttings, for I 
haye seen on the same level pipes laid in a bed of re-assorted Bagshot 
sands on one side of the house, and in stiff London clay on the other. 
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CHAPTER III. 



INTEET BLOCKS, BKICK SSWEBS, SPECIAL PIPES AND SEWAGE TAl^ES. 



IinrEET BLOCKS. 




These useful articles have been manufactured for a comparatiyely 
long time, and are used in the construction of circular, oval, or egg- 
shaped sewers, and form the invert as shown in Fig. 43. Where 
brick-drains or oulyerts are necessary, they are most valuable. They 
are of various kinds, Fig. 44 being what is called the plain invert ; 
Fig. 46, the lipped invert ; Fig. 46, the rebated invert ; and Fig. 47, 
the socketed invert. These vary only at the joint, as will readily be 
noticed, the variation in the holloi^ spaces of the block being of no 
'Consequence. Nearly every maker has his own pattern, and these 
last-mentioned four represent those constructed and sold by Messrs. 
Brooke and Sons. A good patent invert block, sold by Messrs. H. 
Doulton and Company, is shown at Fig. 48 ; and at Fig. 49, is seen 
■another improved block, sold by Messrs. G. Jennings. These inverts 
are made to suit sewers of aU widths, from one foot upwards, and 
are made to accommodate rings of brickwork four and a half inches or 
nine inches thick. Junction blocks are also made to build in with the 
brickwork of the rings with sockets cast in them to receive the 
d/ainii^ or Pushing pipes and an example is shown at Fig. 50, 
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The aboTe prices ought to include delivery. 



BSICE SEWEBS. 

The best form of brick sewer is the egg-shaped one, which may be 
popularly described as an upper circle resting oyer a circle below of 
half its diameter, and with the spandrils rounded. In the Suggestions 
relative to Seu^ragsy prepared by Mr. Eawlinson, pursuant to the 
Local Goyemment Act, sections of all the different sizes are giyen, 
along with the prices giyen on our next page. These brick sewers as a 
rule are now rarely built, saye for main drainage purposes in which case 
the parish and other authorities would superyise them. Circular and 
oyal, as well as egg-shaped tunnels are, howeyer, sometimes used for 
culyerts, eyen on small estates, and therefore require a notice. In 
the introductory chapter I exhibited the sad decadence of the 
brick sewers, built, say twenty-fiye years back. It would appear 
from an inspection of some of them that no attention was paid either 
to the materials or workmanship. The worst and the softest bricks 
were utilised out of sight — were laid in dry and badly grouted just 
afterwards. The consequence is that the earth around them is as 
sodden as would be a biscuit thrown into bilge-water, and the 
dangers which they may giye rise to when the joints of the stone 
paying open, or the tiled floors wear loose, can hardly be oyer- 
estimated. I haye no hesitation in saying that all the old brick- 
drains which run through the houses should be taken up, the 
dehriSf if possible, remoyed, the trenches disinfected, and glazed ware 
pipes substituted. They should eyen be taken up to a considerable 
distance from the house, or, best of all, abolished altogether. 

The proper authorities insist upon the uiideim«iitv^\^^^Ti^\5Q3^»^3^^ 
bein^ carried out, viz., that natural 8tieainB&1[iO\i\i\.'QsA>\^^ <i^T^^ \s& 
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Egg-shaped Sewh'S. 



forming sewers, that straight lines and true gradients should every- 
where prevail, that they should not join at right angles, that, like the 
smaller drains, the tributaries should only deliver in the direction of 
main flow, that the bricks should be moulded to the proper radii, and 
set in hydraulic mortar or cement, and that flap-traps should be inserted 
at the drain deliveries to keep the wind out of the drain. In wet 
subsoil, too, they should be compelled to serve as land drains, see Fig. 
54, page 24, where I give the best means, which I know, of effecting this. 
It is left optional whether the sewer is to be made to accommodate 
flood water, as that can be carried off in surface channelings without 
danger. They may also have flood water overflows in case of extra 
wet weather. It is, however, made indispensable that the inverts of dif- 
ferent size sewers should not belaid upon the same level, but that the 
difference should form a fall for the lesser sewer. They should fur- 
thermore be constructed with manholes, and flushinp'^d ventilating 
arrangements, at the chief changes in gradient, or t the least about 
100 feet apart. 





PBICES OF EGG-SHAPED SEWEBS. 




Height of 
Sewer 
inside. 


Width at 

Widest part 

inside. 


No. of Bricks per yard ran 
exclusive of Invert. 


Cost per yard run, 
laid complete. 


ft. in. 
4 6 
3 9 
3 
2 6 
2 3 


ft. in. 
3 
3 6 
2 
1 8 
1 6 


In 9 in. work. 
384 
336 
256 
216 
208 


In 4^ in. work. 

• • • 

156 

116 

100 

92 


in 9 in. work 
£ 8. d. 
1 19 2 
1 15 9 
1 10 8 
1 8 
1 7 3 


In ^ in. work. 

£ 8. d, 

• • • 

15 9 
12 7 
1 1 3 
10 5 



The foregoing prices are based on the reasonable assiunplion that the brioks ooet 
iOt. per 1000; that the cost of irortar and men's time laying them is 2S«. M. per 
1000 bricks ; and that the ezcaration could be done at U. 8d. per cube yard. 
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That earthenware pipes are not always used foi laying in the ground, 



Special Drains, Pipes, &c. 23 

"but can be adyantageouBly made use of for rain-water pipes, and 
chimney fines, can be seen at Fig. 51, which represents a glazed ware 
pipe erected against a building. These pipes are made by Mr. G. 
Jennings, dther to fix in angles, as shown, or npon straight walls, 
and haye iron collars fitted with ears, so as to secnre to the brick or 
-stone work. They are made from four inches to twelve inches di- 
ameter, and cost from Is. 6d. to 3s. 6d. per foot run. The only im- 
provement I could suggest, where used for rain-water pipes, would 
be the adoption of the invention patented by Mr. Taylor in 1863. 
This is the substitution, at the bottom-most length of the stack, 
of a pipe still larger, so that this last pipe can be slipped up and 
down for a short distance. By thus moving the pipe upwards, the 
drain-trap into which it is fitted, if it must be fitted into a drain-trap 
at aU, can be efiectually cleansed out. 

Figs. 52 and 53 exhibit a very sensible arrangement, patented 
about two years ago by Mr. T. Walker, of 48, Oxford- street, Birming- 
ham, and it has proved itself, after a long trial in the streets there, to 
to be very efficient, not only in fine or moderate, but also in rainy 
weather. As will be seen at Fig. 52, which shows a drain-pipe of 
ordinary glazed earthenware, the inventor arranges the openings for 
the pipes leading into the main at the bottom of the said main instead 
of at the breast or at the top. By this means the outlets of the sub- 
sidiary drains into the main drains are covered by any sewage water 
in such mains, and the feeding drains are automatically or self- 
trapped. 

Fig. No. 53 represents the same idea as applied to a brick sewer and 
gully trap, and as the pipes are placed in the sewer bottom, where 
there is always some running water even in the most droughty seasons, 
the water forms a perfect trap, and stops the exit of any effiuvia from 
the main. This constitutes, therefore, a gully pit, without a mechani- 
cal trap of any sort whatever. The pipe issuing from the top is a 6 in. 
diameter pipe, which passes from the sewer roof under the road for- 
mation to some convenient spot, where it can be taken up the side of 
a building, and the gases discharged at an elevation superior to that 
of the surrounding house windows. These ventilating shafts are not 
new, but in such a situation as now described they are said to cause 
-such a suction from the sewer that but few are wanted^ and the air is 
speedilj nd of the noxiojxB gases. Of conx^^ \\n& %\;d!(j^T&sii^S& ^ ^^o^- 
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paratiTe one. Such a ventilator would serve well in a system of brick 
sewers npon a large estate in the country, but it would act feebly in 
the sewers of populous towns, in comparison with the ventilation which 
such sewers ought to receive. 

Another peculiar arrangement of pipes which might, in some com- 
bination of surroundings, become almost indispensable, is seen at Fig. 
54. It is a system invented for sewerage in running sand or wet soils, 
and consists of a drain-pipe of large diameter* supported by a loose 
pipe-rest upon a subsoil drain below. It was patented, and is 
manufactured solely by Messrs. Brooke and Sons, of Huddersfield, 
and several miles of it have been laid down by some Liverpool 
engineers, with great success. 

This system provides a comparatively dry foundation for drainage 
pipes in swampy and insecure ground, as the subsoil water is carried 
off in the retort-shaped pipe underneath. The joints of the subsoil 
pipes are loosely protected by clay or other material, so as to admit 
very freely the subsoil water, but prevent a large ingress of sand or 
earth. The chief merit of the invention, of course, consists in 
enabling a water-tight joint to be made in the upper or sewer pipe, in 
providing a more solid foundation, and also in due time permanently 
reducing the water level below the level of the sewer. The water 
above this level is shut out from the sewer and sewerage^ and is made 
to flow in the subsoil pipe where most wanted, and this comparatively 
pure water can be at any change of level turned into the upper or 
sewer pipe through a man-hole^ and used in flushing the subsequent 
lengths of sewer. Or a man-hole can be made in the sewer above, 
and on removing a cover underneath this in the bottom of the sewer 
pipe leading to the subsoil pipe, the storm or other waters can be 
utilized in scouring the subsoU drain itself. 

Mr. Long, of Yarmouth, in 1857, invented a drain for distributing 
sewage over farm lands ; and Fig. 55 shows a plan of the underside of 
a pipe of his, with perforations made in it to admit of the liquid por- 
tion escaping into the earth ; it also exhibits the socket of these pipeft 
and the two strengthening flanges that run along the outer oironm- 
ference. Fig. 56 gives a section of his drain-pipe, with a metal or 
wire shelf in the same so contrived as to separate the solid from the 
liquid sewage. I have been unable to obtain any information respeot- 
IffS" the working of these pipes. I greatly doubt their success. 



Pipes Used in Irrigaiian* 
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A very nsefdl American oombined bordering and drain tile for 
forming the borders of flower beds and edging walks is sketched at 
Fig. 65a. It is known as Biehl's patent^ and the pattern should be 
popular on this side the Atlantic. 




I will here describe the patent open ohannek and flanges of Messrs. 
H. Donlton and Co., of Lambeth, which haye been specially contrived 
for sewerage, irrigation, and for use in sewage farms. The channels 
or gutters are of earthenware, and these are glazed, as it has been 
jbnnd that not only ditches and rough conduits of bricks, but also 
nnglazed material, harbour vegetable growths and impede the flow of 
the liquids, not to mention the incessant labour of cleansing them out. 

These channels are mdstiy semi-circular in section, as shown at 
Figs, 57 and 58, and are either socketed or butt-jointedy as may be 
required. Situated along the sides axe moulded coping pieces, cast 
hollow to save material, and these are flanged as seen. The flanges 
can either be flxed the same height on both sides, as drawn 
at Fig. 57, and the overflow of sewage made to pass over both pro- 
jecting lips, or one side can be made higher than the other, thus 
forming a capital footway for the labourers. These carriers or distri- 
butors are made from 9 in. up to 30 in. in width, but a concrete backing 
would be advisable where the larger diameters are adopted. Fig. 58 
shows a cheap and eflective system of deepening the channel and so 
increasing its capacity, which is done by the insertion of an interme- 
diate tile laid between the semi-pipe and the coping. At Fig. 59 is 
engraved another kind of pipe made by the same flrm, with a longitu- 
dinal sUt along the top to allow of the overflow of the sewage-charged 
matter upon the land. 

For stopping, divertiiigf andregulatingthd di^tn\yv]L\k<^^ ^»r3<^%%^^ 
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Messrs. Doulton and Co. supply the stoneware sluice yalyes wMoh I 
show, (taken apart to exhibit the working) at Fig. 59a. A method of 
using these yalyes so as to permit the mains to be completely buried 
out of the way of ploughs, is shown at Figs. 69h and 59c. By elosing 
the yalye shown on the eleyation at Fig. 69b the sewerage rises through 
the pipe shown aboye the main on Fig. 69c, and discharges right or 
left through the two yalyes there into the distributing carriers. A 
lidded pipe, like Fig. 17) page 12, is here especially useful, as if one 
is put next to the sluice, the interior of the yalye can be easily 
reached. This deep main adaptation of Messrs. Doulton*s yalyes is 
the inyention of Messrs. Lawson and Mansergh. 

CESSPOOLS AND LiaUTD MAITUEE TANKS. 

It will not be necessary to explain what a cesspool is, for, unfor- 
tunately, they are still too common, I use the word cesspool in the 
sense of an underground tank, made to receiye all kinds of manure 
and effete matter, not in the sense of a large trap, such as is drawn at 

Fig. 69bj and which represents an Edinburgh 
street area cesspool, serying only to disconnect in 
a primitiye way the house drain from the system 
of sewers. The sketch here giyen is copied from 
*^'' the Builder, and exhibits a cesspool trap with an 

eyaporating surface of seven feet, emitting, of course, a horrible 
stench around. In Yorkshire the word is also applied to an effluyium 
trap of a similar description. 

The true cesspool is now being fast abolished in towns, and will 
soon be permitted only in outlying districts, where there is no drain- 
age system. In some towns, howeyer, eyen up to the present day, 
they form the only kind of drainage receptacles, and many of them 
are not cleaned out for ten or twenty years. I could name a fashion- 
able watering-place in the south of England which might justly be 
called a town of cesspools. Would it be belieyed also that within 
two and a half miles of Eegent's-park that there exists a suburb, 
containing 1500 inhabitants, whose houses drain either into cesspools 
or into an open ditch. Yet such is the fact, and what is more, I haye 
eyery reason to believe that much of the foul matter reaches the Be- 
g^ttt's Canal, by way ofita feeders. 




The Danger of Cesspools, 27 

It was calonlated, in 1848, that there were oyer 300,000 of these 
cesspools in London alone, with an exhaling snrfaoe of 2f million 
superficial feet, or nearly 62 acres, and containing over 17} million 
cubic feet of foul material. This state of things was also declared to 
carry off before their time about 26,000 people. To point the moral more 
conclusiYely, I have only to instance the late outbreak of fever at Buenos 
Ayres. In that city, as inmost others on the Riyer Plate, sometimes 
as many as six cesspits are to be found under a single house ; and 
when the last of these are full another one will be dug. The result 
is, that not on]y do the inhabitants move about in an invisible fever 
cloud, but the few manantiales or springs which they possess, and the 
majority of the algihest or covered rain water cisterns, suffer horridly 
from infiltration. And not only in this wholesale manner are cesspools 
dangerous, but they may become singly a source of peril if not regu- 
larly cleaned out. A periodical cleansing, say once a month, is indis- 
pensable to health. If allowed to remain uncleaned for a longer space 
of time, say even six months, the sulphuretted hydrogen evolved be- 
comes highly pestiferous. Cases of asphyxia moreover often occur 
in emptying night-soil tanks ; for instance, not long ago, at Bradford, 
one of four men engaged in cleansing one, only 7 ft. deep, succumbed 
to the fcetid gases. I will, however, not enter into the different 
systems used in London about twenty years ago, for emptying 
these receptacles, when, by the cylinder and pump process, 
twenty-four loads of soil were pumped out at a cost of only 24s., in 
less than four hours' time. Still this is sufficiently wonderful. The Sur- 
veyor to the Metropolitan Commission of Sewers informed the Board 
that, without such machinery, the removal of the deposits would 
have occupied three nights, and cost just twenty times the expended 
sum. In New York the street cesspools are similarly emptied every 
day, and the cost of the engines used, average, I believe, the sum of 
£20, when worked by hand labour, as would be the case on even a 
very large establishment. 

In the proper place, under the head of ashpits, I will describe the 
best kind of sanitary appliances for isolated houses and small hamlets^ 
At present, and still using the word cesspool in its true sense, 
receptacle for sewage and waste water, I will explain the ^^fH^ank 
of constructing them on the liquid manure tank i^iinfiv^^^x Wvawu 
should he arched over with a manhole in it, wsA 
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A Liquid Manure Tank, 



6 or 7 ft., thougli as long as oonyenient. If muoli deeper the hydro- 
static pressure will necessitate expensive walling. The walls should 
be bnilt of brickwork in cement, and should be puddled behind with 
a foot of well- worked clay, and rendered oyer inside with best Roman 
cement. The bottom should also be formed of an inyerted arch, and 
should slope towards the end where the pump is to be fixed. The tank 
should also be divided at some distance from the other end by a gal- 
vanized iron grating, which would prevent the solids from reaching 
the space devoted to the more liquid manure. If too small to cover 
over with an arch a flagstone can be fitted over the whole, but in any 
case a moveable stone should be laid over the manhole, to enable the 
grating to be cleaned and the solids from time to time removed. An 
upright pipe for ventilating purposes should, moreover, be fixed to the 
tank, resting, for instance, upon the top of the divisional wall and 
above the overflow. Such a tank, 10 ft. long 6 ft. wide and 6 ft. deep, 
ought not to cost more than £10. 

Provided with a tank such as I have just described, in the best 
situation for the gardener's use, means should be provided for the 
purpose of utilizing its contents. The lifting from the well can be 
effected by a pump flxed over the well, of the kind which is used for 
filling buckets, that is, without any delivery hose ; or a pump can be 
flxed in the centre of the garden, or wheeled about, with such a hose 
attached, and with a suction tube of proper length. A stiU more 
powerful apparatus can be made, serviceable for either of the above 
purposes. In the distribution of the manure, sometimes a tank banow 
is used, and the liquid dispersed by a watering can, or a tank barrow 
is fltted up with a pump and made to deliver the contents through a 
hose like a flre engine. The last-mentioned system is the best, and 
in the end the cheapest. 




Distributing Pumps and Barrows, 29 

A galyanized iron liquid mannre pump for general use is shown at 
Fig. 59«, and this is the simplest method of pomping into a harrow » 
or into wooden or other distributing troughs, in order to swill the 
roots of the plants, A more elaborate article, £tted with a hand 
brandh, a rose, a single jet, a suction hose, and a strainer as well, and 
known as Orford's patent standard force pump, is exhibited at Fig. 
695. This will draw water horizontally, say from a pond with the 
hose lying upon the ground, a distance of 150 feet, or if fixed oyer a 
well or tank it would raise the contents 20 feet perpendicularly, 
throwing in each case a continuous stream. A somewhat smaller 
pump is made, moreover, on the same principle, but with a pull- 
up handle. A strong hand-pump, for the same purpose, is drawn at 
Fig. 59^, consisting of a gun-metal barrel and a copper cylinder air 
yeasel, fixed up a galvanized iron platform, to which the suction 
hose is attached. Two delivery hoses are screwed to two outlets at 
the centre, and one to the top of the air vessel if necessary. If wanted 
to he fixed beside the well, it is bolted through holes in the platform 
to planks, but, although the air vessel and long lever handle give it 
a heavy appearance in the sketch, it can be easily carried about and 
worked by a man. Such a pump will discharge, in an uninterrupted 
stream, to a distance of 40 feet. 

A barrow on wheels, to hold 25 gallons of water or liquid manure, 
constructed of sheet iron, with angle iron frame, is given at Fig. 59A, 
hut at Fig. 69i is drawn an improved engine with brass pump, air vessel 
and lever handle, which would be far more serviceable. This latter 
would eject a compact column of fiuid some 40 or 50 feet distant, and 
yet he worked by one man, pumping with one hand and discharging 
with the other. In these pumps and distributors the round jet can 
be superseded by a fan upon the hose, which will emit the liquid in 
the shape of fine spray. I consider that this is, however, only useful 
for watering. As a rule, the liquid sswage should be distributed at 
the roots of the plants, which is sewage irrigation in fact, on a small 
scale. Some of the above engines would be valuable even in case of 
fire. Of course a double barrel or double action pump would be more 
effective than any of the above, but they would be on too large a 
scale for private establishments. The following are the prices of the 
above, taken from a London circular, that of Messrs. Sheath Bros., 
City-road. 
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Fig. 590, without head, 25s. & 30s. ; with head, 30s. to 408. ; suction tail pipe, 

Is. & Is. 3d. per foot extra. 
Fig. 59/, with 3 ft. of delivery hose and 3 ft. suction hose, and strainer, 708. ; 

Ladies' size, 588. 6d. 
Fig. 59y, as shown, 190s. ; on a barrow, 2203. ; suction hose, galvanized, 3s. 6d. 

delivery hose. Is. 6d. per foot run extra. 
Fig. 59A. to hold 25 gallons, 458. 
Fig. 59i, to hold 12 gallons, 63s. ; 16 galls., 78s.; 24s. galls., 105s. 

There is one thing greatly conduciye to the healthy state of the 
outbuildings, and that is Tvhitewash. It is to be regretted, however 
that in most places the people are ** getting above it,*' or only practice 
it when driven to it by the authorities in their enforcements of the 
Sanitary Act of 1866. Common whitewashing can be practised with 
great advantage on walls in the neighbourhood of the sewage tank. 

Disinfecting whitewash has hitherto been made up by adding to 
every bucket of limewash half -a-pint of undiluted carbolic acid ; but 
it can be made in many other ways. The ordinary whitewash is well 
known, but I give here a method of making it, copied from an 
American paper, which is well worth attention. In America they use 
the whitewash brush quite as much as in Wales. 

*< Take a clean water-tight barrel, or other suitable cask, and put into it half a bushel 
of lime. Slake it by pouring water over it, boiling hot, and in sufiBloient quantity to 
cover it 5 in. deep, and stir it briskly till thoroughly slaked. When the slaking has 
been thoroughly effected, dissolve it in water, and add 2 lbs. of sulphate of zinc and 
1 lb. of common salt : these will cause the wash to harden, and prevent its cracking, 
which gives an unseemly appearance to the work. If desirable, a beautiful cream 
colour may be commuicated to the above wash, by adding 3 lbs. of yellow ochre ; or a 
good pearl or lead colour, by the addition of lamp, vine, or ivory black. For fawn 
colour, add 4 lbs. of umber— Turkish or American, the latter is the cheapest— 1 lb. of 
Indian red, and 1 lb. of common lamp black. For common stone colour, add 4 lbs. of 
raw umber, and 2 lbs. of lamp black. This wash may be applied with a common 
whitewash brush." 
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CHAPTER IV. 

OKDDTABT H0TJ8B-TKAPS, WASH-TROUGHS, ASTD BASILS. 

Trapping is the interposing of water between the atmosphere which 
we breathe and that which is contained in drains and sewers ; and it 
has engaged the attention of sanitary engineers since, at all events, 
the year 1840. Traps— useful in an auxiliary sense only, and 
on no account to be solely depended upon— have undergone nearly 
every possible modification ; but as all traps ought to have a shield of 
water to ward off effluvia, it follows that they must mainly differ from 
each other in shai>e, size, and material. 

Generally speaking, a trap should be constructed of metal or 
pottery, as the cost of cutting bricks> and of hewing stone, and 
dishing out the surface is comparatively great. The chief reason for 
this, however, is because bricks or stone collect filth and absorb 
grease, whilst the' glazed or enamelled terra cotta, or the smooth- 
surfaced cast or wrought irons are free from these drawbacks, and are 
also readier cleaned. I should like to see all iron traps subjected to 
the Lavenant patent preserving process, which I shall describe under 
the head of water appliances. A trap should also be contrived so as 
to exclude vermin, but this is more applicable to the larger articles. 
Bats are proverbially given to exploration, and have been known to 
dive i^ at one end of a syphon pipe-trap and out at the other, in their 
predatory excursions. 

There are traps and traps, just as I may say that there are watches 
and watches. Despite the differences in the escapements, these time- 
pieces all give more or less correct time for a season, and in a similar 
manner all the various traps really act as traps for a certain period. 
But as the best watch is that which is constructed on the soundest 
principles, of the best materials, and which needs the fewest repairs, 
so the best water trap is that which for the longest space ensures an 
unbroken water seal at the junction to the di^iaiv. \ciwil^«s^\\.^v| 
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that as watches, constrncted for special purposes, are to be judged by 
the manner in which they fulfil all the particular requisitions, so a 
trap is not to be condemned because, whilst meeting the requirements 
of one case, it proves a defaulter in another. To complete the simile, 
ventilated traps, which I will describe anon, are to closely sealed traps 
what highly finished chronometers are to the finest lever watches, 
absolutely necessary under special conditions. 

It will, however, hardly be credited that the syphon trap, figured 
at Fig. 89, page 14, now the commonest article of use, was not in- 
vented previous to the year 1844, and that, even in 1846, it was joined 
below the water-line, and consequently open to very grave objections, 
whilst proving a real boon. Whatever may be penny-a-lined about 
the civilization of the ancients, I do not think that traps were ever 
dreamt of by them, for we have dug up quantities of pipes on the sites 
of ancient cities, and found no trace of such an article. Indeed, the 
invention was considered twenty-four years ago so novel that it was 
not unusual to hear different people disputing the origination of this 
simple contrivance ; and, in 1848, I notably recollect three or four 
wordy claimants to a self-acting trap which is now altogether shelved. 
Let us, nevertheless, honour these men. Let us consider the immense 
stride which they made out of the cloacine darkness ; and if we oannot 
in our thankfulness exactiy separate our wrestling benefactors, let us 
pour them out a pure libation, even if they come before our mind's 
eye all bundled up into one like a Hindoo god. 

A house trap, as I stated before, is not to be relied on solely. 
Neither the kitchen sink, the scullery washing-trough, the lavatory 
basin, the bath overflow, or the cistern waste should be without a 
trap ; but the trap should just have sufficient to perform, whioh is 
mainly to keep out the cold air in winter, or the slight effluvium 
which might rise up from the open grating over which the waste pipe 
of the above places empties itself. 

SINK TRAPS. 

At Fig. 60 I sketch a round sink trap ; at Fig. 61, a square sink 
trap ; at Fig. 62, an oblong sink trap, and a general section of these 
commoner traps is figured at Fig. 63. 

Modifications of the ordinary sink-traps are exhibited at Figs. 64 
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and 65, and tbeir voikingr ia obvious without drawing a section. 
'What sie asaally called D gink traps are also very luindj articles. 
Fig. 66 is a D trap without a hinge, and Fig. 67 a hinged trap of this 
deacriptian, whilst a seotion of both Ib shown at Fig. 68. An im- 
proved D trap, as will he seen by the section, Fig. 70, is shown in 
deration at Fig. 69. Of those sink traps, however, the traps of which 
are formed at one side only, I figure two — viz.. Fig. 71, with its 
■eetion. Fig. 72 ; and Fig. 73, with its seotion, Fig. 74,— the latter 
being shown with a hinged lid. The foregoing are all made in cast- 
iron. I append the prices, delivered at the railway station by the 
mannfaotnrers, Messrs. Bntt and Co., ironfounders, of Gloucester. 
Amongst small earthenware traps for house tise, notice ought to be 
directed to the horizontal honse-trap, Fig. 7a ; to the dowa-outlet 
Iioiue-trap, Fig. 76, and also to Fig. 77. or what is called the Man- 
chestei hooBe-trap. They are made and sold by Messrs. Brooke and 
Son, end as simple traps are simply perfect. 
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Sink Traps Oiving Access. 




7" 78 ID s 

The moment we leave the above stereotyped traps we paas direotlf 
into the graeEf meadows of Invention and aa we ehaJI aliorUr 
observe the crop is not a aparae one If the reader looka agam at 
Fig 7" he will observe that there la no means of aocess into the waste 
pipe after once passing np the division of the trap. To remedy this, 
which in a loi^ trap would he an evil, Mr. Lowe some time ago 
invented a trap which ia shown at Fig. 77a. A small perforated lid is 
here made to rise np, by which means the refuse can bs collected 
in the trap-bottom, and a small orifice is aim left over the 
main descent, through which a. cane can be pasaed to clear out any 
obstrnction in the waste pipe itself. Mr. Simmonda alao, a London , 
pinmber, contrived the enamelled iron sink shown at Fig. 78. Instead 
of having the diaphragm or midfeather which projects from the top 
to the middle of basin curved, as shown at Fig. 72, he makes part of 
it vertical where it rests in the water, and above that he forms an 
opening, which he closes by a plate, screwed on when the trap is in 
use, and easily removable when it is wanted to push a cane down the 
ontlet pipe to clear it from obstructions. A good feature in thia trap 
is the forming of the overflow channel exterior to the body of trap, by 
which means a good scouring can be secured. A sink trap, of a 
different constmction, is sketched in section at Fig. 79, the patent of 
Mr. Oummer, of Botherham, in Yorkahire. In this inatanoe the 
pipe-head is enlarged to a cup, and fitted at top with a loose grating. 
There ia alao a tmmpet-ahaped tube made having a grating oast to 
it, from the centre of which grate an inverted bell is snspended by an 
iron rod. The trap is thus complete, and the solid matter stops at 
the bottom of the cup, there not being aufScient room for ittopaaa the 
water Joint When the whole is screwed downto tlie sink, it ia sot 
easily tampered with by servants. It can, however, be quickly 
cleaned out when wanted, ai npon nnacrewiog it the perforated plate 
m giaiing nt top comes away, and btingawith it the whole id the 
imp. 



Sink Traps which can he LocJied, 3S 

The 1)eat trap which I have yst met with to prevent the pnuiki 
irHch are continnlly played with the gratings, and to compel the 
iLousemaid to collect in the proper basket the multitudinoaa lorapa of 
food that would benefit alike the pig or the fowl, is that knows as 
Antill'e, a phuterer, who invented it in 18G8. It h made and sold at 
lir. Finch's Sanitary WorkB, 181, High Holbom, London, and I give 
a sketch of it at Fig. 80. It U made of pure pig-lead, but tie larger 
sizesoan be got cheaper in iron. The look grate to fit npOD the top 
of this trap was invested by Mr. Stidder, the Manager, and is shown 
at Fig. 81. The peculiar key or spanner fits into two hole* of the 
perforated plate, and a thrust of the hand locks or unlocks it. No 
florewB areneeded, and the device is very ingenions. In the larger iron 
traps of this description a kind of railway carriage lock is fixed near 
one part of the rim, and is more efieotive for the heavier lids. These 
lock grat«s are separately sold of aU diameters, with their proper 
looking rims, bo thai they can be soldered down over any existin^f 
traps whatsoever. 

The very best constructed sink traps will foul with grease in time ; 
bnt if the mistress, or housekeeper, would keep the keys and see them 
duly cleaned out at regular intervals, the above traps, and trap 
gratings, would prove a boon. A similar trap was introduced to notice 
by UessTs, Tye and Andrews, of London, about ten years ago. Its 
arrangement is shown at Fig. 82. The main feature is the abolition 
of the trap at the top of the waste pipe, and the substitution of a 
gyphon trap low down in the pipe. Should the drain require freqnent 
flashing, by lengthening the distance between the trap and the 
grating, advantage is gained of a good column of water to force a 
passage to the drain. 

I need only append the prices of the two .last-mentioned traps. 
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Peadiar Sink Traps. 

An improved lead trap for Binks, &e., the inyentioD 

of Mr. Laing, is Bketohed at Fig. 82a. Oa the top 

surface of the outlet shoulder of the trap a brasa 

manhole ia filed ho m to enable the trap to be cleaned 

"' out. He oonaidered that the doubled lead diyiBion 

maies a bett«r dipping surface than the usual sharp edged ones ; hvt 

I look upon the open cleft which is thus formed ready to leoeive 

i as a decided fault. 




I oanuot forbear noticing here a peculiar sink trap patented by 
Ur. Buxton, a contractor, of Ennslet, in Yorkshire, about 186S, and 
therefore draw it at Fig. S3. He constrncts an earthenware teapot- 
shaped Teasel, the spout of which forms a oommonJcafion with the 
pipe of the sink, and at the bottom, where it joins the ejection pipe, 
it ia tapered out to receive a conical plug attached to a float. Upon 
the entrance of water into this receiver, the float rises as a matter of 
eonree, and the waate water is carried away. The suHpension string 
keeps ^e cone, float, and ping in position, so as to fit exactly upon 
the packing round the outlet. One peculiarity of this trap consists 
in its efficiently carrying ofi' soUde as well as liquids. 

An elaborate invention for a sink trap ia drawn at Fig. Si, the 
production of a gentleman named Wilson, who patented it in ISTO. 
"When closed down, the spring presses forcibly upon the indiarubber 
' band fitting in the groove around the trap, and so shuts ofi' the smell- 
The traps are threefold—the bell-trap at the bottom, the tight-fitting 
flange npou the indiarubber, and also any water that may lodge on 
the fop of the indiarubber flange. When the sink is in use the chain 
is pulled up, and a pia passed through a link of the chain on the top 
of grating. This trap is mannfaotured by the Carron Compan]:. 
l^pper Thames Street, London. 



American Sink Traps, 
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Our American coasins have a very peculiar sink trap, known as 
Fabers Trap, sliown at Figs. 85 and 86. It is composed of a fermle 
or ring, with a broad flange at the top made to rest on the bottom 
of the sink, and at the top of the waste pipe. To the barrel of this 
flange two half -funnels are pivoted by four small rivets. These shells 
project down into the waste pipe, and when empty close by their own 
weight, forming a longitudinal joint in the whole length, which is 
both gas and water tight. Waste water flowing from the sink parts 
these asunder, as shown at Fig. 86, and they subsequently close 
together, as shown at Fig. 85. Another Transatlantic sink trap is 
exhibited at Fig. 87, which is a decided improvement upon many of 
the iron sink traps used by the million in this country, and was 
invented by Mr. Shaw in 1864. It acts both as a sink strainer and 
fitench trap. The outlet pipe is made with an enlarged mouthi and 
there is fitted within that a circular flange, with a curved ring pro- 
jecting a short distance downwards. Underneath this is a hemi- 
spherical cup, the edges of which extend a little above the edges of 
the last-mentioned ring, leaving a space between the two, where 
water, but not solids, can freely pass. It is covered with an ordinary 
grating. 

WASH TROUGHS AKD BASINS. 

These contrivances naturally follow the subject of sink traps, but 
I will only mention a few late improvements upon them and then 
notice the traps which are useful in the yards and roads. It must be 
understood that in all cases I advocate the delivery of the waste pipe 
into a drain disconnected from the sewer, or a delivery at a foot above 
•an open yard grating. On no account should the overflow pipe of a 
sink or basin connect with the main drain. Perhaps half '*the ills 
which flesh is heir to " might be traceable to some such a pernicious 
arrangement. 

Although not long introduced 
the ordinary troughs and basins 
I with plugs at the bottom and 
I with supply taps, and the still 
i newer ones with stop valve sup- 
plies, are sufficiently familiar as 
not to need any description, I have to call atten^QU^ Imt^v^^t^ ^ 




38 Wash Troiig?a and Boiifis. 

eereral imprOTementa which, merit every rccommendatioii, and will be 
found invalnable abont a houae. One of these is the scullery sink, 
with the Antill trap. This sink oomplete is shown at Fig. 8S, and ia 
made of pottery ware, fitting in the eimpleBt way upon the half brick 
wall r unning niideriieatli. It also rests on a chase in the wall. They 
are made to enit 3, 3i, and 1 inch waste pipes. If the reader will 
compare this sink with that drawn at Fig. 89, he will see the differ- 
ence between a good trap and an indifferent one. This trongb, 
Fig. S9, is an American one, Carson's, and it has been in use there for 
-abont ten years. It is merely a small dip trap formed in a chamber 
Tuder the trough, the eduction pipe passing into it sufficiently high 
to seal the trap with water. A wash trongh having an intercepting 
ohambei is drawn at Fig. 90. TJie discharge plug passes the waste 
water into the trap beneath, and any article which may have sunk 
through the valve at the bottom can be recovered by tnmii^ the 
thnmb-Bcrew below the trap. No sediment of any kind can pass 
into the drain. A stench trap is also formed in the chamber shown 
by the dotted lines at Fig. 91, which figure shows a basin of a similar 
description, but fitted up with a patent anti- vibration stop-valve 
adapted for hot or cold water. The article-intercepting trap is the 
e in both. 




A very cleanly washstand slab, which drains the soap and bmsh 
trays, known as the Atlantic wash slab, is drawn in plan and seotioii 
at Pig. 92(7, and this costs, with patent plug and chain, a guinea. It ia 
mannfactnred by Copeland and Sons, of Stoke upon Trent. At 
Fig, 926 is exhibited a washing sink with trap below, constmoted en- 
tirelj' oi glaxoi earthentnre, and therefore rather a novelty. It is 



Pricea of Wash Troughs and Traps, 
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made by !Mt. Gbieye, of PrestonpanB, and would be a desirable article 
if it were not so liable to breakag^e. Another very useful and simple 
slop basin, costing 28s. 6d. complete, is shown at Fig. 92, where both 
the basin and lock-grate stench trap rest upon a stand screwed to the 
floor. By pressing the btop yalye at top all impurities are removed 
by the flush of water which follows. Several of these carefully de- 
signed contrivances will be found quite a necessity about any cleanly 
conducted establishment. The traps, Figs. 90 and 91, are manu- 
factured at the High Holbom Sanitary Works, London, and the 
prices of the fittings, not including the troughs, or basins, which may 
be of any ordinary sort, are as under : — 
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There is a favourite basin— one that has seen good service over the 
whole world, and known as a tip-up basin. It will be found useful 
where it might be feared that any deposit left on the plug-hole drained 
basins would be a means of communicating disease. One kind of these 
basins is drawn at Fig. 98, and is made and sold by Mr. Q. Jennings, of 
Lambeth. The prices vary with the quantity of ornament and the number 
of basins, though they are also sold singly, and fitted up on suitably 
cheap pillars. In this kind of tip-up basin the used contents are thrown 
direct from the basin by tipping up the projecting lip, and the lower- 
ing of it to its former position ensures a fresh supply of water. A 
still better basin, in my opinion, is drawn at Fig* 95. Lt baa iustb^^n. 
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Waste Should Never Lead Direct to Drain, 



introduced by Mr. Finch, and is called the Pivot Supply lift-np 
Basin. The hot and cold water both enter the basin through the 
pivots, and by this means a more effectual flush is given to the 
basin whilst inverted. The supply valves and other obstructionB on 
the top of the slab are here also dispensed with. An American wash- 
trough trap (Hatfield's) is shown at Fig. 94, and we figure it for its 
peculiarity. The lower end of the depending waste pipe is cut to an 
acute angle, and a flap is hung to this so as to fit closely to the edges 
of the pipe. Just above the hinge of the flap a weighted lever is 
balanced, which keeps the valve closed when no fluid is passing down. 
The valve is enclosed in a box, drawn partly broken in our sketch to 
show the lever. The worst of this kind of trap is, that it is not water- 
sealed. 

In no case should the waste pipe of sink, lavatory, or bath, or any 
of the safes thereof, lead direct into the drains. Yet, how frequently 
is this the case, and a special card of invitation sent out to Disease 
and Death. It must also be remembered that it is every whit as 
dangerous if these waste conduits lead into the soil pipe of a closet, 
or into a rain-water pipe, which is in direct contact with the drains. 

Waste pipes from the above-named places, 
and also all rain-water pipes should be led 
down to within 12 or 18 inches from the 
ground, and should deliver on to the grating 
of a gulley or yard trap, such as sketched 
at Figs. 99 or 102, p. 42. If needful, a 
larger yard trap can be used, such as shown 
at Fig. 95a., which is an adaptation of Fig. 109 
p. 45 ; or if this is too small, an effluvium trap 
can be constructed of bricks and mortar, as 
shown at Fig. 126a p. 66, but with the pipes delivering themselves 
over instead of under the grating of the trap. 

This cutting of the connection of the waste pipes with the drain does 
not, however, as I before stated, dispense With the necessity of a 
trap in the sink, wash basin, or bath bottom, or of a syphon trap in 
the pipe itself. Trapping will still be necessary to keep the cold air 
from the inside of house. If the gulley trap, over which the waste 
pipes discharge, smells offensively, it may be necessary to fix within it 
a tray of some deodorizing material, such as is recommended further on* 
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An attempt to obviate the necessity of disconnection 
of the sink with the drain is exhibited at Fig. 966, 
and is the invention of Dr. Taylor, of Anerley. A 
shallow sink is here famished with an ordinary bell 
trap at the upper end of the waste pipe, and the 
other end of the waste pipe is tamed np to act as a 
syphon. This last portion is enclosed in a valve box, 
which contains a float or valve somewhat resembling 
that at Fig. 83, p. 36. The continaation of this valve box downwards 
is through a surrounding annular box of charcoal, and thus is con- 
stituted in a certain sense a filtering chamber for return gases. 
Below this is the usual syphon trap. The chief feature here is the 
application of charcoal to counteract the return gases from the drains 
into the house. I illustrate this system in case an instance might 
occur in which disconnection such as I have before recommended is 
impossible to carry out. 



CHAPTER T. 

YABD, GIILLT, iXS KOAS TBAFS. 



TAMI GULLT IBAFS. 

These, as will be seen, ore is a manner distinct from wluit are called 
Street Golly Traps, and ate used in scollery floors, courtyards, aieaa, 
in stables, cowhouses, and bo on. 




F^. S6 is called a roond golly. Fig. 97 a square golly, and Fig. 9S 
a rectaagnlar gully trap. These tliree patterns are usually of earth' 
enware, and are fitted with earthenware perforated covers. They are 
made at all the clay works, and the prices we give below ate those of 
Messrs. Brooke and Son. Where mnch silt or sediment of any 
kind, is prevalent, these gnlliea are generally made as shown 
at Pig. 99, with a diehed cover, and an iron grating laid above 
it. A useful departure from the stereotyped plans is drawn at 
Fig, 100, and is known as Northen's Improved Trap, made and sold 
at Lambeth. Figs. 101 and 102 are differently constructed gullies; 
the flrst'named is not calculated to do much work, however, and ia 
fittest for areas, whilst the latter wonld serve very well ^to drain 
a moderate- sized backyard, 

A civil engineer of Kingston -upon- Hull, Sir. Sbarpe, has lately pa- 
tented the golly figured at Fig, 103, and claims the application of 
glazed stoneware or other impermeable material to this rather pecnliar 
and wild arrangement of golly trap and moveable cover. A Wei- 



Different OuUy Traps. 
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lington builder, Mi. Shaw, introdnoed, about ten years ago, the trap 
shown at Fig. 104, and the noyelty lay in the formation of the joint 
where the trap rests in the frame. "When fitted in a laundry floor, for 
instance, water would nearly always rest in the groove, and so form 
an hydraulic joint, but evaporation would follow exposure to the sun, 
and in that case the inventor preferred the groove to be filled with 
sand. I cannot approve of this arrangement, and give it as a foil to 
show up its betters. 




Mr. Newton, of Preston, four years ago, patented an improved gully 
or stench trap, which, where a little expense can be gone to, is a de- 
cidedly recommendable arrangement. Its general features are ex- 
hibited at Fig. 105. Attached to the cast-iron grating is a cast hop- 
per, which, by its shape, reduces the evaporation caused by sultry 
weather to a minimum, and in winter, doubtless, tends to prevent 
the freezing of the contents in the receptacles below. The hopper rests 
in the socket of the sediment box, and on the side of the box there 
is a syphon arm attached, forming a complete trap, through which 
the waste water flows into the drain. This box would be operative 
whether the box below was full or empty. An inspection cap is fitted 
so as to give access to the dip trap. An American contrivance for 
these general purposes (Williams's Stench Trap) is shown at Fig. 107. 
A new feature is the close proximity of the flat part of the middle box 
to the inclined apron piece. This arrangement would intercept all 
substances likely to obstruct the drain pipe. 

It would be quite in place to mention here the trap Fig. 106, which 
was introduced by the inventor of Fig. 104. This is afixed trap, specially 
contrived so as to be set in the mouth of a drain in a vault or other 
place where the drain is on a level with the floor in which the trap is 
built. To clean the trap the grating has simply to be taken up, and 
the silt removed ; the dish should then be filled with clean water, 
and the grate relaid in the rebate of the trap frame. A remarkably 
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Prices of Best Yard Gullies, 



good trap for laundry, or scullery, or dairy use to be inserted in the 
floor is shown at Fig. 108, made by Mr. Finch. It is an Antill's trap, 
made of iron, and set in a block of pottery 4|in. thick, and either a 
brick or a half -brick in length, so as to course with brickwork-on-edge 
paying. By building it into a glazed pipe, as shown, all rats and other 
yermin are effectually excluded &om an entrance by the drain. Fig. 
109, made and supplied by the same firm, represents a stable, cow- 
house, or stableyard trap. The well under the grating receiyes any 
grayel or refuse washed through the grating, and the second well under 
the hinged coyer stops any finer sediment which may haye got through 
the trap from getting into the drain pipe. If so required, the refuse 
water can pass down direct into the sewer from the second chamber 
by the dotted lines, and the glazed drain pipe at the side in that case 
is dispensed with* I can strongly recommend these two last-men- 
tioned traps. 

EABTHEirWAEE YAED GULLY TEAPS. 
No. of Inches in Diameter. 



Figs. 96, 97,98) 
Mett price each | 



s. d. 
1 



s. d 
1 6 



s. d. 
3 



8. d 
2 6 



6 



8. d. 
3 



8 



s. d. 
4 



9 



10 



8. d. 
4 6 



8, d. 
6 



12 



8, d. 
7 6 



15 



8, d. 
10 6 



18 



8, 4, 

14 



Fig. 99 9 inch diameter and 4 inch outlet, viith dish coyer and (iron grating 

complete 8<. Gd. each. 

Fig. 101 8 inch square at top, and 4 inch outlet, Zs. 6d. each. 

Fig. 102 8^ inch square inside, and 4 inch outlet, with iron grating, 58, 6d, each. 

IRON YiJO), &C. TBAFS. 

Fig. 108 set in pottery; block complete, S| inches square, 58. each; ISj^ inches 

square, 78, each. 
Fig. 109 to suit drains, 6 inches in diameter, 20«. each; made also in large sizes. 



BOAD GULLIES. 



It may appear arbitrary in me to draw a strong line of demarcation 
between these and the last-mentioned traps, but I do so chiefly in the 
interest of the reader, who might otherwise be perplexed by the mul- 
tiphcity and complexity of these articles. For a similar reason I will 



Trap* Uttd ia Soadi. <5 

also re-divide the Boad Golly Traps into— lit, common trapped 
ToUiea ; 2iid, alnd^ box trapped ffnlliei ; and 3rd, peonliar trapped 
gnllies, inclading lever balance traps, hall valve traps, and the like. 
I vill also point out their chief merits and defeota. It ii to be borne 
in mind that, althoagh they are oonoreted under the term road gullies, 
they are no less applicable to the garden or the brm. 



COMUDH lUPPSD BOAlt airLLI£8. 




Earthenware gullies of this description have been invented to re- 
place those formerly made of brick-work, the joints of which were 
always subject to leakage. The smaller sizes are covered with stone- 
ware gratdngs, and the larger ones, (such as figured at Fig. no, repre- 
sentii^ a golly of eighteen inohes bore, and four feet in depth,} are 
supplied with on iron grating to rest upon the brick or stone curb, 
shown dotted in oor section, and which represents the space taken op 
by the flagging or paving. This gully is made by Messrs. Doolton 
and Co. At Fig. ill is shown another Lambeth patent guUy by 
Mr. George Jennings, the case being made of iron, and a propor- 
tionably strong iron grating made to drop into the frame. It is suffi- 
ciently explained by the sketch. These golly traps are made also in 
a skeleton form, that is, without the outside casing, and with merely 
ciosH bolts to bnild in the brickwork, so as to bold the trap essentials in 
position (see Fig. 112). The difference of cost is so slight that the pre- 
ference should always be given to the former, Fig. ill. The inventor 
of Figs. 104 and 106 presents also a gully of a difFerent description, 
which could be made to act tolerably well under certain conditions. 
This is sketched at No. 113. 



Interc^Hfig Boad Trapi, 




lis. 

I figure at Fig. 114 a trap designed b; the mveiitoT of Figa. 79 and 
119, and it exhibits a faat plate and tmmpet-ntontlied hopper dropping 
into an arm-suspended oordifomi Teoeiver. In oaaea where Ioom 
sticks and fodder, £o., are very liable to be washed into the drain % 
gully such as the one shown at Fig. 116, is well-nigli indiapensable. 
It is oeTtainljr the best of its class, and was patented by Mr. Beeoh. a 
land agent, of SoLford, ini868. The oorer of this trap is formed in one 
piece with tbe grating, and is hinged at one end over the back 
of the overflow behind the water traps. It will be, moreoTer, 
noticed that there are two partitions, and also two grids, t« arrest 
floatages. By sloping the bottom of the trap backwards the ailt it 
made to settle in that direction, and a considerable disturbance of tha 
mnd lajers is thus avoided. With the exception of the interoeptinf 
grids and the hinged grating, a similar gully to the last was pat«nt«d 
during the same year by Mr. Halbard, of Borton-on-Trent (see Fig> 
116). There is this peculiarity abont it, that three wat«r traps are in 
a manner grouped here together at two different levels. The idgha 
partition, which forms the inner side of the mnd box, is made t^alidA 
between iron guides, so as to take ont when the funnel, or hopper, i> 
removed, and when the trap needs cleantdng out. 
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SOU) auiJiES. 

If the merits of the common trapped road grullies rise to a neap tide 
level, those of the best sludge box trapped rood gullies olimb to a 
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spring-tide hif^-wstet mark. For these oontnTuioM OQKht to in- 
dude all the gooi pointa of the former with the additional adrantnge 
of a more or leu eaaily cleaned oat gravel or aladge box. They ore, 
however, moatly used in roads where there is a heavy traffic and an 
incessant scoot into the drains ; in stable or farm-yards where the 
incline of the gravel, or pitching of the road, is greater than usual, 

and at the foot of hiUs where rook attritions sjid rotd washings would 

aoon depnve the trap of its water room. 




Figs. 117 and 118 represent two sludge boxed traps.invented about 
Harteen years ago by Mr. E. Jones. Fi^. 117 is a small one bnUt in 
briAwork, with the drift box in the bottom of the well, snd a curved 
dip plate forming a trap to ooi^janotion with it. The ides is better 
eanied out at Fig. US. I cannot say that, as they stand, they any- 
There approach near perfection; buttheinventor may claim a palm 
of honour in that he was the first to show a recognition of the 
necessity of ventilating the drains. He has provided for this by the 
meanshe has given of nnsorewingthe bent dip plate which is hinged 
below the water-line, and throwing it back against the opposite wall 
«f trap, as indicated by the dotted lines. Under the bead of ven- 
tilated traps I will discnss the necessity of ventilation in such places, 
bnt I am now dealing witb separately useful articles. 

Trap, Fig. 119, was the invention of the gentleman who brought 
F^. 79 and 114 into notice- The best features in it are that, on 
removing the grating, the loose box can be lifted oat by a handle 
which fits the sludge box, and that it can be emptied or replaced by 
an empty one, without nntrspping the pipe. 

Hr. Harrison, an ironfounder of Liverpool, has jost patented the 
tdndge box goUy trap drawn at Fig. 120. The box is fitted with feet. 
and has a recessed top to receive a perforated cover, acting as a bar 
between straw, bay, &c„ and tlie drain. It appears in every way 
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satisfactory, eyen judged by a high-pressure sanitary standard. 
Another ironfounder, Mr. Clarke, of Carlisle, invented, in 1864, a 
thrice-trapped gully which is worth noticing, and which I draw at 

Fig. 121. The sludge box has a series of yertioal gratings at the top, 
so that little else than water can pass into the drain. Here, too, the 
drain is trapped, whether the sludge box be absent or present. A 
handle under the box, and two at the sides, facilitate removal, and tlie 
hopper of this gully also is cast along with the top grating. 

Let me just note here that the best traps yet in use are the inven* 
tions of ironf ounders or plumbers, or of professional men and artizaas 
connected with building construction. AntiU's trap is a notable 
instance of this kind. Amateurs, as a. rule, have miserably failed* 
The worst idea broached in connection with traps was by a dentistt 
who recommended a tight joint of vulcanised indiarubber made by a 
hinged and weighted flap fitting dow^ into a prepared groove. There 
was no water trap, no ventilation. The greatest improvement in 
lead syphon traps, for closet soil pipes, was brought out by a New 
York artizan, named Lowe, who invented a means of casting a trap 
whde, and pointed out the construction of a wooden core which could 
be easily withdrawn. Previous to this, lead traps had been soldered 
together out of two bent half pipes, and the consequent stretching at 
the bend rendered them easy of breakage, being too thin where they 
should be strongest. 
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There is a peculiar system of self-acting trap, which I draw at 
Fig. 122 ; but it has not been used of late years, owing to the intro- 
duction of better kinds. It is said to have acted in places where the 
gully well was not deep, and where the scoop, when falling, would 
immerse itself in water. Supposing the mud scoop to be choked, in 
that case the water would fill up the body of the trap ; but when two- 
thjrds fall of water, the weight of the mud and superincumbent fluid 
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would weigh down the sooop, which would thus be scoured clean of 
its contents. When the scoop rose up, it brought water with it to re- 
form the water-joint. The authorship of this trap is claimed by four 
or fiye persons. A similar system of trap, &c., only on a grander 
scale, and differing in details, is now in use in America, and is known 
as Voorhees* Balanced- plate Stench Trap. If I recollect rightly, the 
counter-balance needs a weight of 150 lbs., but when that amount of 
street washings is intercepted the effect is wonderfully complete. 

Another genus of traps is what is called the ball valve trap, and is 
employed in sewers subject to tidal influences. The flrst one I ever 
heard of was invented in 1854 by Mr. Rawlinson, C.E., of Westmin- 
ster, and I give a sketch of it at Fig. 123. As the tide flows into the 
drain the ball rises up to the dotted lines and presses against the 
upper seating, thus making the influx of water impossible. When 
Giant Ocean has done stretching himself, and subsides, the ball falls 
into the bottom seating, and acts as a stench-trap, by closing up the 
drain orifice. When sufficient surface water to float the ball enters 
the grating, by way of the road, into the middle chamber, the ball 
rises, and allows it to run into the drains. In Fig. 124, the inven- 
tion of Mr. Tenwick, of Portsmouth, in 1863, is seen another species 
of this trap. The floating ball is enclosed in a separate chamber, at 
the side of the trap. At the top of the ball chamber there is a flange, 
with an elastic seating, and during a tidal or upward pressure of 
water the ball is pushed up against this seating, and the influx of 
water or sewerage resisted. When the tide recedes, the whole acts as 
a normal trap. The buoyant valve idea has since been adapted to 
sink-traps— viz., in 1866, by a Mr. Williams, in America. This con- 
trivance is sketched at Fig. 125. The ball here shuts the opening 
against any pressure which might tend to drive back the water from 
the dip of syphon. 

These traps are not efficient in preventing the evils consequent upon 
sewers subjected to tidal influences— where the tide in fact seals up 
the outlet twice in each day. The gases are, in such cases, compressed 
to such an extent that they force the sink and closet traps, and per- 
meate the atmosphere of each house in the wave-washed town. The 
cure is simple enough, viz., to break the connection of the outlet 
sewer above the high water line. Towns which are now subjected to 
the evils of backwater in the sewers, are, sm^ift ^\X.^Ti\iY2rjL\a.^\i^'s^ 
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drawn to the state of Scarborough, rousing up from their lethargy, 
and at the present time the Town Council of "Weymouth are taking 
steps to construct a dam across the backwater and also intercepting 
sewers, so as to convey the sewage away from the action of the tide. 
In case it might interest some reader to know how 
any material can be carried through a pond or 
river in pipes with yielding or bending joints, adapt- 
ing themselves to the bed of a river, we sketch, at 
Fig. 126, a praiseworthy method of doiog this. The pix)e8 
are here united by means of a ball and socket-joint 
Tae^ formed by making one end of the pipe with a cup-shaped 
flange. The other end of the pipe is constructed with several ringed 
ribs, as will be seen in section. The dark filling-in between these is 
lead packing, which is poured in through a hole, in a molten state. 
No bolts are needed, and the joint is quite flexible. Nearly a thousand 
feet of this pipe was laid across the Harlem river in America about 
six years ago, by Mr. "Ward, the inventor. The pipes were in eight 
feet lengths, and were pushed over into the river bed as fast as the 
boatmen could run in the lead. So perfect is the arrangement* that 
were the pipes tinned inside after the newest fashion, and the lead 
the purest, I believe one could in this way run milk untainted through 
a tank of sewage. The system has been lately patented in England 
by Messrs. Ward and Craven. 
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CHAPTER YI. 

TEXTILATION OP DRAINS AND SEWERS. 
VENTILATING TRAPS, ETC. 

All theories of drainage which fail to inculcate the absolute necessity 
of the ample ventilation of drains and sewers are worse than useless, 
they are even dangerous. So are all schemes which rely solely upon 
what is called trapping. Drainage without ventilation is erroneous, 
trapping without proper ventilation is illusory. The recommendation 
of ventilating does not, however, necessarily mean the condemnation 
of trapping, although not a few have brought themselves to consider 
80. Sanitary men are not warring together, under opposite standards, 
(one depicting a trap and the other a ventilating pipe) as were our 
forefathers, under the rival coloured Roses. Some theorists have 
persuaded themselves that the sewers need only be ventilated at the 
outfalls, and that this compulsory ventilation is sufficient. Others 
have advocated the forcible shutting out of the sewer air from the 
house-drains by valves, and have quartered their arms with a flap- 
trap. But I have never met with architect or engineer who did not 
insist on the necessity of ventilation somewhere or another — although 
I have heard of some who have advocated openings in the house- 
drains at some distance from the house, trusting that these would 
suck in fresh air wherewith to dilate the foul. 

That too much dependence has been placed upon traps is true ; but 
we must not, therefore, scout the use of these contrivances altogether. 
Closet traps under the basin will always be found beneficial, so will 
dip traps in the drain of an ice well. An article-intercepting trap 
will, moreover, be indispensable in some scullery sinks. Syphons, or 
self-sealing traps will never be dispensed with in wash-basins, even 
when the waste of these basins deliver in the open air outside the 
mansion — for a trap of some sort is necessary to prevent the ingress 
of cold air. An overflow trap for a similar reason is advisable to the 
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waste pipes of drinking or other cisterns. There is a time to 
ventilate, a time to trap, and a time to combine the two. Ventilation 
can be carried out in the wrong place as well as trapping. No wise 
person would think of ventilating his house-drain in the area 
pavement. Ventilation may be also superfluous. For instance, a 
disconnected sink- pipe does not need ventilating by carrying an air- 
pipe from the trap. A ventilating pipe to a rain-water stack would 
also be useless. Several writers upon sanitary matters have 
recommended all the house traps to be ventilated ; but this, in my 
opinion, is an unnecessary complication and expense, and is as 
supererogatory as the attachment of a separate lightning conductor 
to every chimney-stack. 

The ventilation of drains and sewers is the topic now pre-eminent 
in the minds of anxious householders, for the simple reason, that it 
Las been the thing most neglected. But it is not new, any more than 
some modem systems of philosophy. It was set aside for a while 
by the rage for trapping, and has only now re-asserted its proper do- 
minion over such makeshifts. I have pointed out, under the heads of 
sinks, closets, &c., how such ventilation can best be carried out ; 
but, as illustrating the reasons for such ventilation, I ^cannot do 
better thon show how it is regarded from different points of view by 
-very competent authorities. 

Dr. Carpenter writes as follows : — 

" The principle inculcated is, that it shall not be possible for stagnant air to be ever 
present in any part of a system of sewers or in any part of a house drain. At certain 
times, and in some seasons, a very rapid development of sewer gas occurs. It is most 
likely to happen in sewers containing deposit, or so-called elongated cesspools, but it 
does occur in sewers which are comparatively clean. Any portion of a sewer or house 
drain in which there is stagnant air is in a condition for its rapid development. 

" The principle which I advocate is, that it should become obligatory upon the oimer 
of every house to have ventilating openings for the protection of every trap ; that 
traps should be forbidden unless so protected, and each should be so constructed as not 
to be capable of easy removal. The extension of the soil pipe of the water-closet up- 
wards, above the level of the parapet of the house, would provide the most important 
part. Each pipe may open in the parapet or on the gable end, or on the middle of the 
outer wall of the chimney, or any where not close to a window. The orifice may be 
flush with the surface of the wall, the opening being protected by an iron gnting 
similar to those in use over air bricks in the basements of houses. It must be pro- 
Tided, however, that the ventilating pipe be cemented into the wall as nearly straight 
as can be, and without angles other than the most obtuse." 

Mr. Kawlinscn says in the same strain : — 

" Persons complain that foul smells arise from sewers and drain ventilators, and 
sUfp them ap or cij out for this to be done, foiget^g \.\i«t the escape must be 
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where, and most probably, into the home or hoosea of thoee who complain. That fool 
smells come from ventilators is the best proof that rentilation waa and is required ; 
the tme remedy will be not to stop np one, but to form a second, a third, and so on, 
until, by dilation and dispersion at sereral points ^as far asmider as is practicable), con- 
centration in a sewer or drain is prevented, and the sensation of smell ceases. The 
dispersion of sewer gas will be as the cube of the space around the ventilator, plus 
any motion of the air by wind." 

So agam, Mr. Baldwin Latham :— 

"If ventilation is not provided, as every drop of water passed into a sdwer displaces 
an equal volume of sewer gas, the gas, if a safe exit is not provided fur it, will escape 
at points out of control and where least suspected. In practice traps rarely exceed a 
eoluxon of water, equal to an inch and a half in height, the majority, as in the case of 
bell-traps, rarely exceeding one-quarter of an inch. The forces which may be broaght 
into play within a sewer far exceed the resisting power of an ordinary trap, and there- 
fore it ahould be an infallible rule never to trust to traps unless they are protected by 
ventilating pipes or some other suitable mode of relieving them from pressure." 

Mr. Latham adds : — 

*' Bain-water pipes ought not to be used as ventilators, as they generally terminate 
under the eaves, and moreover, when most required, are doing duty in their legitimate 
capacity. 

"With reference, then, to the purification of house drains by the 
abore simple kind of ventilation— and as we shall see it is the beet — 
the plain rule is this : — At the head of every drain, or at the end of 
every ramification of the drain, fix an upright tube of as near the 
area of the drain pipe as possible, but at all events equal to half its bore. 
This done, the soil pipe yentilated to the roof, the rain water pipes 
similarly cared for, the overflows' sink and other wastes disconnected 
from the drain, the house will be safe. If a sink or washbasin must 
communicate with the drain, care should he taken to carry a ventilate 
ing pipe from the waste pipe out to the open air, and if necessary up to 
the roof. 

Before I proceed further with what is now considered the orthodox 
system of drain and sewer ventilation, viz, simple ventilation by 
upright pipes, ('Hhe true B^man style," as Mr. Latham terms it,)^ 
it will be, perhaps, interesting to mention two or three schemes 
which, although repeatedly slain, are always being perplexingly 
raised up again. One such system is the lofty chimney and f umaoa 
system. Li the year 1869 Mr. Kenworthy took out a provisional pro- 
tection for a system connecting all drains with ventilating pipes 
leading to the furnaces of boilers — ignorant that such a treatment was 
no novelty. The idea, of course, is to force the furnace to draw on 
the sewer for the air necessary for combuBt\oii)^^<& ^^(^0ISi^^^^^KsstL^1^3&s& 
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sewer gases occurring: at the Bame time. It has been given in evidence 
by Mr. Simpson, however, that an experiment of this kind was tried 
at a soap works at Southwark some time ago. The sewers there were 
connected with the furnaces, and the result was a serious explosion. 
Mr. Eawlinson is of opinion that the effect of such furnaces would 
be next to nothing. Mr. Latham estimates that, even under the most 
favourable circumstances, and granting that the ventilation would be 
efficient, which he does not, for 1,600 miles of metropolitan sewers. 
230 chimnies and furnaces would have to be erected, at a cost of nearly 
half a million sterling, and that annually there would have to be con- 
sumed coals worth over 200,000^. 

There must have been something radically wrong, however, in the 
case of the Southwark experiment ; for, at some sewage pumping* 
stations, the sewers and sewage tanks are partially ventilated in this 
way, for the simple reason that they might just as well be so as not* 
It is very common to hear the so-caUed advantages discussed which 
would result if all the house drains were ventilated by way of the 
house chimney flues. "Whatever these may be, one great disadvantage 
would be that on very many occasions the rooms would be inundated 
with sewer air. 

The vacuum system of ventilation is also another of these half- 
slain theories. In December, 1873, Mr. Gibbs proposed to lend, free 
of charge, a number of fans, so as to draw the air out of any foul 
sewers, and produces there a downward instead of an upward current. 
Mr. Haywood, however, pointed out in reply, unless every inlet^ 
every gully or air-hole were stopped up, most effectually, that, 
when the air exhauster was set in motion, the air currents would 
set in with great velocity towards it from the nearest inlet, the cur- 
rent becoming feebler and feebler from other inlets as the distance 
increased, until, practically speaking, the exhaustive power would 
become inoperative. These and many other schemes I could mention 
are all of a halting description. 

The best place to ventilate the sewers is at intervals in the crown of 
the sewer, and for house drains by means of vertical pipes against 
the houses. Tall shafts and Archimedean screw pumps as used at 
Liverpool cannot be so effective. 

I pointed out in chapters v. and vi. how sink-pipes and soil-pipes 
should he renWated, and I will now explain what has been hitherto done 
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under the head of ventilating generally, and what schemes have been 
prox>osed. I will also indicate where they are obvionsly faulty. 

An attempt at ventilation is shown at Fig. 
126a. What is radically wrong is the dis- 
charge of the sink pipes inside the trap, 
instead of above the gratings. With this 
exception this form is the readiest method 
of disconnectioD, when no iron or earthen- 
ware traps can be got, and it can be built of brickwork and have 
the interior cemented. If a trap is unnecessary, and some think so, 
the slate diaphragm can be omitted, and the outlet pipe laid in close 
to the bottom. 
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Kg. 127 exhibits cross sections of Mansergh's ventilating trap, 
made by Mr. Jennings, of Lambeth, and which is intended to relieve 
the house drains from the varying presences of the deleterious gases. 
The article here drawn illustrates a trap to be fixed in close 
proximity to the house wall. The smaller pipe conveys the waste 
from a sink or bath ; the larger pipe is the ventilating pipe, which 
may be either the rain-water stack, or a separate shaft. The surface 
water is received into the centre of the trap, through the grating 
between these two inlet pipes, shown on the right-hand section. The 
trap, as will be noticed, is twice trapped— that is to say, the sink pipe 
is trapped separately, above the drain outlet pipe. 

Fig, 128 represents a trap of this description, for use in the centre 
of a yard, in an area, or stable, &c., and the trap body can be 
removed to any distance from the main walls. Where it may 
be found inconvenient to make use of the rain-water pipes as ven- 
tilators the house drain can be ventilated by a separate piece of gas 
piping, and taken up the buildingas before. The above traps are made 
of earthenware. It is sometimes unadvisable to disconnect the drain 
pipe quite close to the house, and if it is intended to carry out this 
disconnection and ventilation at some little distance in a proper 
manner, such a trap as this will be most suitable. But if this 
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is all tlie disconnection and ventilation intended for the house drain 
it will be altogether deficient. A safer form of trap to receive the 
rain-water and sink-pipe waters is given at 95a, page 40. 

Mr. Cottam, of Oxford Street, London, the well known improver of 
stable buildings, about five years ago introduced to the public the 
patent effluvium trap, which I give at Fig. 129. A double diaphragm, 
forming an intercepting chamber, is made in the trap ; and should 
any sewer gas return through the water there, it is passed up the 
pipe, over this intermediate chamber, as it bubbles up. This trap 
is intended for a stable or cowhouse, but even there it will require 
a much larger ventilating pipe. Yery often mistakes are made 
as to the sizes of these pipes. I have seen an inch tube fixed to a 
6-inch drain-pipe; and a gas tube of small diameter attached to 
a 4-inch soil pipe, is an anomaly which can every day be witnessed. 
As a rule, the ventilating pipe should be of the same bore as the pipe 
to be* ventilated. It is unwise, moreover, to imagine that the double 
dip in the trap will prevent the escape of foul air up the inlet. Still, 
with a ventilating pipe of commensurate size, the above trap would 
be very useful. So would the improved form shown at Fig. 146a, 
page 61. Neither, however, must be considered as carrying out a 
sufficient disconnection from the drain. If the top of the trap were 
covered throughout with a fiat grating it would serve admirably as 
a gulley trap to receive the rain-water or waste-pipes delivering 
their contents about a. foot or so above it. 

There is a kind of trap called a valve trap, which is claimed as a 
ventilating medium, but it must be on the lucus a non lucendo 
principle, for it does not ventilate, and is chiefly used for preventang 
the ventilation of the sewers into the house drains. These valves or 
flap traps are preferable to the syphons Figs. 42a and 426, page 16, for 
the reason there stated. It is compulsory to have a flap trap fixed in 
the sewer at the outlet of house drain, and the sewerage authorities 
usually have the sewer broken into and these valves inserted by their 
own workmen. 

Mr. John Martin was the first to introduce the valve system for 
dosing the ends of the pipes used in draining into sewers. His valves 
were constructed of slate or glass, hinged in the simplest manner. 
He claimed by their use not only to shut out smell or air from the 
cewers, but by means of their self-acting valves to ventilate the 
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passages. Fig. 130 exhibits his system as published in 1847. The 
wdl-hole which received and intercepted the silt and gravel, and thus 
acted as a dirt-box, is shown in the upper part of the drawing, with 
the grating removed, and below is a representation of his valve and 
its hinges. 




l^lgs. 131 and 132 represent the present forms of valve traps, and as 
made by nearly all the earthenware pipe-makers. Each mannfac- 
torer's trap has its individuality, which lies in the mode of hanging 
the flap, and all kinds are more or less effective. Where stoneware is 
used, the surface is ground. The flaps are now made of galvanized 
iron, fitted sometimes with gun-metal eyes, (in the manner shown at 
Fig. 131,) and at other times with chain rings, as drawn at Fig, 132. 

I interpolate here, and sketch at Fig. 133, an American system 
of self-closing traps for the inlet of road drains, where the usual 
wells and water traps are dispensed with. It was invented in 1861. 

Fig. 134 gives a section of Doulton and Co.'s road gully, 
and is similar to Fig. 110, page 45, but with a valve trap in com- 
bination with the ordinary syphon trap, thus affording, up to a 
certain point, a double security. The same idea is embodied in the 
sketch Fig. 135, which represents their combined valve and syphon 
trap block with inspection hole and cover, and this is used in gullies 
which ore built up of brickwork. When flaps are used in sewers 
there is undoubtedly a great deal to be said in their favour ; but it 
can hardly be termed anything save carrying out a crotchet to 
insert them in the smaller sized gully traps. Fig. 134 represents, 
however, a gully 4 ft. deep and 18 in. diameter, and Fig. 135 an outlet 
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to join with a 6-iiioli drain pipe, and anoh may be iriBely wedded ta 
a valve in the manacr shown. 




The constrnctora of Bome of the before-desoribed contrivances do 
not pretend to ventilate the druina by the use of the valves, and 
olum only to shut out the sewer air, bat in ISSS, Mesera. Lovegrove 
and Jennings introduced a By3t«m of ventilation into Uie sewer by 
meana of valvea, which we will now briefly describe. 

These gentlemen'a patent area sink trap ia shown at Fig. 136, and 
consists of a syphon trap, working in unison with an air valve. 
Under the grating at the top is a partition, and the refuse water haa 
to paaa under this into the drain. The air valve behind this, and 
depending over the downlet into tlie sewer, is said to allow fresh air to 
pass into the drain whenever the pressure of the external air exoeeds 
that in the drain. The whole apparatus ia covered by a grating, and 
this takes up a space of about 11 indies by 5 inches, the depth of Uie 
ttap from grating to bottom of syphon being 8 inches. 

They also patented an earthenware syphon trap for the j unctions 
of house drains with the sewer on aimUar principles, the ventUatin; 
agent consisting of Ihe variation in the temperature of the outside air 
and that of the sewer. Thia trap is seen at Fig. 137. The cast-iron 
valve, of which an end elevation is also figured, prevents any sewer 
air from passing into the house drain ; should, however, the preasore 
of the air in the drain exceed that in the sewer, the valve, it is 
claimed, opens automatically, and allows the air or gas to travel in 
an opposite direction. Their patent gully trap. Fig, 138, embodies 
the same idea— whenever a partial vacuum exists in Uie sewer, the 
air supply valve opcna and establishes the equilibrium, but imme- 
diately shuts whenever the tendency of the air is to rush up the 
jiillj grating to poison the atmosphere outside. A stable or other 
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trap on this system is shown at Fig. 139, the trap being formed as in 
the sink trap. Fig. 136, only with a straight apron piece. The size 
usually made has a grating of about 11 inches square, and the whole 
Is 13 inches deep from grating to bottom of syphon. A garden sink^ 
(vith a circular perforated iron grid, embodying the same reasons for 
action, is drawn at Fig. 140. At Fig. 141 is also to be noticed a sink 
syphon trap, constructed for and adapted to existing inlets where 
this patent system is wished to be adopted, and yet so as not to 
disturb underground relationships. The size usaally made is 
Id inches deep and 20 inches across from outside to outside of 
the inlet and outlet pipes. Nor does the application of the system 
end here, for at Fig. 142 we show a trap expressly contrived for the 
»nd8 of rain-water pipes. For small waste water pipes a miniature 
syphon apparatus, 6 inches square, is also made, and a larger trap of 
the same construction is sold for ordinary purposes. The form of 
these traps is shown at Fig. 143. All the above goods have inspection 
covers. Four years later, in 1862, Mr. Lovegrove patented some ex- 
tensions of the above system, including air supply valves, where the 
drain was yentilated above the roof, and also exit valves where the 
drain was ventilated into the sewer. 

Fig. 144 represents an air-supply box, made to build in with a 
nrall ; and where there is no wall, an air-supply post is provided, as 
it Fig. 145— the ears being intended for fastening to the supporting 
iprights. All the above goods are manufactured by Mr. Jennings, 
)f Lambeth. 

The above traps are worthy of attention, although no doubt con- 
structed upon a forced system, as the air will not naturally follow 
the course of the sewage. The air in the house drains will only pas» 
into the sewer when forced by the pressure caused by the increase of 
water in the drain, and when the water traps are strongly sealed with 
water. It is good that the compressed air in the drains should force 
a valve and escape into the sewer, rather than bubble up through the 
hydraulic seals of the house traps ; nevertheless, it is far better that 
both drains and sewers should be so well ventilated by means of 
shafts that these valves would not necessarily be required. The 
above system has many patrons, and to leave it out in a dissertation 
upon sanitary appliances, however hurried, would be reprehensible. 

If any reader should adopt this kind of ventilation, or indeed any 
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other wMcli throws a strain upon his house traps, he ought to be 
certain that these house traps are well sealed and in good working 
order. But, as I have endeavoured to point out, no water trap can 
for a long time resist the pressure of a gas anxious for liberation. 
The simplest proof of this is the experiment pointed out by Mr. 
Baldwin Latham : — Insert in the cork of- an ordinary Florence flask a 
tube of glass, bent like a syphon, and All this trap with water ; the 
warmth even of the hands will soon so dilate the air in the flask as to 
force out every drop of water. 

PEICES OF THE ABOVE VEirnLATIWG TEAPS. 



Fig. 127... 
Fig. 128... 



With loose grating, to stand against house wall 

If with cast-iron raising piece and loose gratkig 

Ditto ditto ditio, and locked grating 

With raising piece, and loose grating to stand away 

from house wall 
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SEODOBISIKa TEAPS. 



The necessity for fitting up the ventilating openings in the sewen 
with disinfecting or deodorising materials very soon became evident. 
Such openings were too few in number, and the foul gases had time to 
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generate. I fear that the openings will always he too f ew» and that 
deodorants will always be necessary in ventilating the sewors. They 
will, at all events, he so for many years to come, and until every house 
is made to ventilate its own portion of theisewer, without an interposed 
flap trap. 

The reader would he tired with a history of the many methods of sup- 
plying deodorising materials to the drains. There has been a regular 
succession of schemes broached, and faster than could be profitably ex- 
plained have the different high priests of Hygiene slain their pet bul- 
locks on the Sanitary altars. Drain pipes have, figuratively speaking, 
been turned inside out. Tanks have been contrived over the sewers 
with self-feeding plugs ; and they have also been constructed so as to 
run out more of the chemical fluids during the time of day when the 
discharge through the sewers is greatest. These tanks have also 
heen fitted with glass gauges, to show the quantity of the fluid con- 
tents ; and, in fact, ingenuity has so tickled the matter as to provoke 
even amusement. 

Not only were sewers fitted up as deodorents 
as time rolled on, but the benefits were soon 
extended to the traps of the house and stable. 
Fig. 146 gives an instance of this, and repre- 
sents the present form of Mr. Cottam's effluvium 
1 4-6 « ^a^p^ ng fitted with a tray of oxidising material. 

With such a tray the ventilating pipe should even be larger than 
nsual ; anything less than four inches would eflect but Httle good. 

An apparatus providing for the ventilation of the sewer up the 
rain-water pipes, after the air of the sewer has been deodorised by 
passing through a metallic perforated box containing charcoal or 
other powder, is drawn at Fig. 147, and is the invention of Mr. 
Whitelaw, of Dunfermline, who introduced it to notice in 1858. The 
reader will notice that as the surface water from the road runs 
through the curved and hinged grating, it falls into the trap body, 
and passes down the discharge duct to the drain. The lower inlet 
hetween the two diaphragms is to conduct the rain-water from the 
roof into the trap in the ordinary way. A good feature in this trap 
lies in the connexion of the upper inlet pipe with the rain-water stack, 
and this above the deodorising box. By this means the more or less 
purified air from the drains is taken up to the top of the buildings 
and diBobarged into the air. 
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As another example of those gnlly or road traps, made to disohaige 
the gases of sewers after deodorisisg them, and vbere these guei 
must perforce pass into the atmosphere through the charooftl 
box 011I7, or are intended to do bo, we may notice that lately in- 
troduced by Messrs. Brooke and Sons. This ia sketched at Fig. 14S. 
If preferred, the deodorant could he placed in the rain-water pipet. 
and the gas discharged into the air by way of those pipes ; or tilt 
patent provides for the use of special pipes, to be fixed agtunet tbt 
buildings. The discharge pipes may also be placed in the chimney 
fines. The above contrivance, as adapted for syphon traps, and as 
drawn, is, however, faulty, inasmuch as nrhen the trap loses its vtter 
seal much of the noxious gaa obtains a highway into the exterior 
air, free of any chemical tolL A similar idea, which they patented a 
year previously, in 186S, and which is largely used, is figured at 
Fig. 149, and represents a direct method of ventilating tibe Hwer 
without the adjnnct of a water trap. The top socket of the upright 
pipe leading into the sewer or drain is fitted with a galvanized iron 
aoreen full of charcoal. Between this deodorizing reoeptaole and the 
cover t« the pipe, which cover acts both as an inspection plate and a 
means of warding ofi' the road grit, and wet, and several oiranlar 
openii^ are made, and through these the deodorized gases pass to the 
external air. The grating at the top surface of the road is also a 
look-grate. Kothing appears simpler, and I understand that it gives 
satisfaction. I cannot, however, discover sufficient aocommodation 
fur the snrface water or road dirt. In some circumstances, the mter 
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holes would be speedily cloggedi and the water forced through the 
oircular openings, — the consequence of which would be the expulsion 
of the oxygen from the charcoal, and a suspension of benefit. 

Mr. Loyegroye has also contriyed a disinfecting charcoal box for 
flewer yentilation, fitted with a trapped oyerflow, on his patent 
system preyiously described ; and details and prices of this ean be had 
from the maker, Mr. Jennings. 

Fig. 150 exhibits a section of a sewer yentilator, patented in 1869, by 
Mr. Jacob, C.E., Bromley, Kent. An outside frame of iron is made 
to set in brick or stonework, and in the centre of this frame is a space 
for the insertion of a cylinder which is charged with materials for 
«xidiation, and coyered with a cap as protection from wet or dirt. 
The idea is to purify the sewer air in its escape to the road leyel, 
and doubtless this is at times efiectually done. But the objections to 
the yentilators drawn at Figs. 148 and 149 find here also an illustra- 
tion, for although the small surface chambers would act well in mode- 
rate weather, after a heayy rainfall, the water would undoubtedly find 
its way to the charcoal with bad results. Unless also the deodorant 
box. fitted most accurately into the inner frame, the gases will sen- 
fiibly escape at all times, and largely so during the earlier part of 
the day, when, owing to the large flow in the sewer and the com- 
pressed state of the sewer air, eyery vent is, so to speak, an upcast 
fihaft in miniature. The inyentor may, however, since have remedied 
these faults. 

The most perfect ventilator which I know is drawn at Fig. 151. 
It is the invention of Mr. Baldwin Latham, of Croydon, the ex- 
perienced civil engineer, and patented by him in 1869. Here an 
outside ring of iron is attached to an inner one, and the space be- 
tween them constitutes the sludge-box. The area left in the centre 
of this angular dirt-box is the well-hole leading to the sewer, and 
the sewer air would, therefore, naturally escape at the small apertures 
left at the sides of the top cover, immediately oyer the dirt- box. But 
by the adoption of the spiral tray of gauze covered with charcoal, 
which is fixed gently sloping, to the central stem, and rests loosely 
on the top edge of the small square spiral trough underneath, 
the sewer air is thoroughly oxidized before it reaches the external 
atmosphere. The surface water'falls into the sludge-box, and when 
it rises to the point A, it enters the small square spiral trough and 
nzBs down into the drain, without any satuTSL^iou oi ^^ ^^^Oi^^TvaxMi, 
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material. All the noxtona ^ases from the sewer, undergo, therefore, 
a compulsory purification by passing through the chaicoal, &o., be- 
fore they escape from the upper grating. The objections to the ven- 
tilatora previously figured and deacribed are here ontioipat^d, tat 
the wat«r whioh enters the ventilator is carried through the spinl 
tcoi^h without oontaot with the charcoal, and no gas whatever ean 
rise to the road level withont oxidation. This oontrivanoe is so ad- 
mirable, that, in one well construoted and tended, even the gaso- 
phaner would hardly detect an escape of anlphoretted hydrogw. 
The gasophaner is a cmioas, but ancommercial article, made of bo^ 
racic acid mixed with salf, and blown into a glass tube. Soiphn- 
retted hydrogen, for instance, would immediately pit this tube over 
with small holes resembling those made by small-pox, and sooo de- 
stroy it altogether. The beat teat for this gas is to dip a piece of blot- 
ling-papeT in a solution of sugar of lead ; the action of the gaa will 
Uacken the paper 

Fig ISln represents the nsoal method 
of ventilating and deodorizing pipe drain*, 
and here the oharooal screen ia placed vsr- 
tically in the partition between the man- 
hole and the smaller ventilating chamber. 
I copy this figure from the "Suggasttan* 
relahve to Sewage," prepared by Hr. 
Bawlmaonin 1867. 

At Fig isii is exhibited a manner of 
carrying out the ventilation and dis- 
infection of brick sewers, &om the same 
autbonty Across the shaft are lud two 
moveable fllterbg screens, loaded with 
charcoal The foul gases are obliged to 
enter these before they oan get into the 
open street by way of the side ventilating' 
chamber and open gratiiig. Any solid 
matter, such as road grit, washing into 
I the gntly or ventilating chamber, can be 
I removed at the bottom of the chamber. 
I have &snx«l ttoa liiaA cA 'Aab.Nua^ 
beoa.aHeitiU.'aatn.t»Va»'n!amBt>&Vt&^ 
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the gases are made to find an exit at every yentilator, even in a hilly 
town. To prevent the gases accumulating at the npper parts of the 
district, what is called a '* tumbling bay" is formed— that is, one 
part of the brick sewer is built at a higher level than the other, 
and a flap trap is fitted to the npper one, thus compelling the oxida- 
tion to be carried out at each ventilator. In both the above arrange- 
ments the manhole cover fits tightly in its place. 

A more elaborate system of ventilating and deodorising the sewers 
was patented by Mr. Harrison, of Liverpool, in 1869, bnt it is on so 
large a scale that it is not suited to this work. However, if any one 
wished to construct a manhole into an underground sewer, with a 
ventilating cover, a sludge-box, a deodorising screen, an overflow out 
of the manhole, a flushing valve with a portable winch to raise it* a 
flashing box for flushing out the main drains, and lamp accommo- 
dation, all in one apparatus, the above patent is weU worthy of his 
attention. 

A novel system of rendering the drainage 
gases innocuous is sketched at 151c, and is the 
improvement proposed upon the underground 
trays by Dr. Taylor, of Anerley. 

Fig. I6ld embodies the same idea. A ven- 
tilating shaft is provided with gratings, and on 
these are placed canisters containing charcoal. 
The top is also furnished with a perforated 
sphere, to insure the proper dilution of the 
escaping air. 
It will be observed that charcoal — ^wood charcoal— is the material 
almost invariably proposed to be used in the deodorizing and dis- 
infecting trays. The merit of the discovery of charcoal as a means 
of destroying the mephitic gases and vapours of sewers, is due to 
Dr. Stenhouse, who exhibited the first charcoal air filter at the 
meeting of the Society of Arts in 1854. The change is eflected after 
the manner of a slow combustion. Six years after, Mr. Haywood, the 
engineer of the City of London, commenced experiments with 104 of 
these medicated air shafts, spread over a space of fifty-nine acres, in 
the poorest, narrowest, and most crowded part of London, and the 
result was so sacoessful that it has been, ever Bmoet^^'^'^Q^"^* 
Charcoal plays a reiy prominent part in TQ»Kf ^t«^^"««i^ ^"v^" 
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inf ectants ; and not later than last year, Mr. Stanford patented the 
charcoal produced from seaweeds and ordinary charcoal mixed, as a 
suitable material for this purpose. Mixed with lime, it has been 
used for precipitating the fertilizing matter of sewage waters ; and, 
in combination with salt, it has beei| broached as a disinfectant of the 
more solid sewage, and as a material to put into the chambers of street 
gullies, and in trays, at intervals, in the main sewers. 

That universal material, peat, was declared also to be useful in this 
way ; and, some eighteen years ago, Mr. Dimsdale claimed, as a dis- 
infectant and absorbent of the noxious gases, all those peats containing 
salts of iron, (common in many places over the country) either mixed 
with alkaline or earthy matters. It appears to have been long a 
practice in Ireland to use peat> or peat and ashes, and also peat 
charcoal, to mix with the manures for the purpose of fixing some of 
the gases, and patrons of this system are to be found all over the 
Continent, and in America. Lime forms, of course, a large ingredient 
in some disinfecting processes. Mr. Yertue, some years ago, proposed 
to run liquid lime into the sewers through separate pipes communi- 
cating with store tanks and kilns, but the expediency of this idea was 
greatly questioned. 

Keverting to charcoal, which after all is the chief material in use, 
it may be useful to know that an admixture of chloralum with it 
renders it the most active deodorizer and atmospheric purifier known. 
The charcoal should be steeped in chloralum, and then drained. The 
:6olution attracts moisture and absorbs ammonia most greedily. An 
ammonio-chloride of aluminum is thereby formed, and this may be 
utilized in various ways. Repeated experiments have proved the 
superiority of the above mixture, and I am satisfied that, at all events 
in most cases, it will be found preferable to pure charcoal. 

Before closing this chapter, some notice ought to be taken of the 
newly introduced salts of Mr. Cooper, of 28, Duke Street, West- 
minster, as having been found especially serviceable in the matter of 
keeping the streets in a healthy moist condition. Mr. Cooper's salts 
have just undergone a crucial test by the Westminster Board of 
Works, and have proved in every way valuable. The salts are chiefly 
chlorides of calcium, sodium, and aluminum mixed. By watering 
the roads with these deliquescent salts, the dust is not only laid bat 
fixed to the ground, and much extra labour and expense in frequent 
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watering is oonseqiiently sayed. The street, flEurmstead, or stable- 
yard is also by their use considerably disinfected, and the ammoniacal 
dnst prefvented from rising to the leyel of the pedestrian's mouth, as 
is too commonly the case with even the germs of yirulent diseases. 
Who can tell what mischief is at large in eyery clond of dust that one 
enoonnters. How distressing eyen, were all danger known to be 
absent, are dnsty roads and parterres around a mansion. It is because 
fhese annoyances can be mitigated by the sweep of a hose attached to 
a garden engine full of water, charged with a HtUe of these salts, 
and because I can bear testimony to their efficiency, that I haye here 
mentioned them. 

In case any one considers such treatment oyer-f astidious, I append 
here a part of the report of the Medical Officers of Metropolitan Board 
of Health of New York, upon the subject of road and street dusty 
which I think will conyince him that watering is absolutely necessary : 

** The dust of the streets in its finer or coarser particles according to the height at 

irUeh it had been collected, with a large proportion of organic elements ; particles of 

■Bd, quartz, and feldspar; of carbon, from coal-dust, and lampblack; fibres of wool 

ad eetton of rarioas tints ; epidermic scales ; grannies of starch of wheat, mainly the 

tiMiies of plants ; the epidermic tissue, recognised by the stomata or breathing peres 

vegetable ducts and fibres with spiral markings ; yegetable hairs or down, either single 

or in tufts of four or eight, and of great variety, and three distinct kinds of pollens. 

Fangi were abundant from mere micrococcus granules to filaments of mould. When 

vater was added to a portion of dust firom whateyer source, and exposed in a test tube 

to suilight or heat for a few hours, Tibriones and bacteria made their appearance, and 

the fungous elements sprouted and multiplied, showing that they maintained their 

Titality, and proving that the germs of fermentation and putrefaction are very widely 

difliised." 
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CHAPTER Vn. 

WATEE CLOSETS AND TJBINAIS. 
"WATER CLOSETS. 

Wateb-closets instead of being regarded as important parts of 
an establishment, are too often hidden away in improper nooks. For 
instance, they are placed at the far ends of close corridors, under the 
staircases on each floor, on the half-space landings— its only door 
facing the hall ; in comers of bath rooms and billiard rooms, and 
between bedrooms— in fact, in every conoeiyable improper place. 
Who that has visited Edinburgh, and domiciled for a night or two at 
a certain Princess Street hotel, but recollects the small tmyentilated 
closets, lighted by gas only, which daily ''testified of themselyes" in 
the abominably narrow passages, and also in the very sleeping rooms* 
Contrary to all this, the closet should be fixed in a place set apart. 
In designing a house, its site demands careful attention. The 
best position is an isolated building, built tower fashion, with closets 
on each floor, and the supply-cistern on the top. This tower can be 
connected to the house proper by a passage with two or more doors, 
like an ice-house approach, or there can be an anteroom with double 
doors. The windows of this divided passage or anteroom should, if 
possible, range on both sides, reaching to the top of ceiling; and, 
if this is not convenient, narrow air-bricks should be inserted in the 
line of cornice. The closet itself should have double hung sashes, 
extending nearly to the ceiling, the upper panes filled with ventilating 
or saw-cut glass, and a narrow fanlight surmounting the frame filled 
with wire gauze or perforated zinc. This treatment would compel a 
ventilation despite of all carelessness. Air-bricks would serve the 
same purpose, but the foregoing is, I consider, preferable. Or the 
upper sash could be drawn down a few inches, and a fillet nailed on 
the stiles to prevent its being closely shut. The Hght to the closet 
jtbonld on no acooimt be a borrowed one, as is nearly always the ease 
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in railway staticms, but the windows shonld be built in an external 
wall, the closet seat facing it, and the exchange of air taking place 
between it and the door. 

The above rules may be considered sumptuary, fit only for large 
mansions^ and inapplicable to the majority of dwellings. This may 
be so for a Httle longer, but the time is speedily approaching when 
the arrangement of the house generally, and the position of the closet 
especially, will be made a matter of scrutiny by the surveyor ap- 
pointed under some stringent Sanitary Act. To ensure the isolation 
of the closets by a passage or an anteroom is not so difficult or much 
more costly than, the accommodation which they now receive. In 
many oases a fourth part of the cost of external meretritious oma- 
mentation would have erected the closet tower and provided the 
apparatus as well. How often, to hide the anomaly of a water-closet 
in the hall or staircaset do we find a door rich in stained glass and 
heraldic arms ; the open sesame is not, however, as might be supposed, 
into a conservatory of delights, but into a sanctuary of smells. 

It ifl difficult to advise the occupier of a house in which the atmo- 
sphere is poisoned by misplaced closets how best to remedy matters ; 
but the foregoing remarks will, I trust, be of some assistance. If at 
all possible, project a building out from the house, large enough to 
form an anteroom, or ventilated vestibule, between the house and the 
closet. The first cost will speedily be repaid in the increased health 
of the occupant and his family, and huge interest paid as well, so long 
as all iskept in perfect order. If a tenant merely, the landlord should be 
appealed to at once, and if his refusal to allay the nuisance is per- 
sistent, or a reasonable overture scouted, a fresh domicile should be 
found, no matter at what inconvenient distance. 

Even when the site is perfection, and the closet built in the best 
imaginable manner, there remains a something else to be done. There 
is, for example, the soil-pipe to be certain about. This pipe should 
be made of cast lead, weU tested by temporarily soldering up the 
bottom orifice and allowing it to stand for a whole day full of water, 
when if it show no sign of leakage, it is fit for use. It should also 
be carried up through the roof, all the same diameter, and rise more- . 
over to the highest part of the roof. This will enable the house drains 
to be properly ventilated at a most important place, and where, h^ 
&ot) the only direct connection ezista 'betw^ii ^<^ "W^s^^ %s^ ^&si{ 
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drBina, for the sink and other wastea are snpposed to be diaconneflted 
therewith aa before shown. It will also be prefarahle to ventilating 
the Goil-pipea by horizontal pipes under the cloeeta. The pipe from 
the closet trap can then be j oined to the aoil-pipe without intenuptintt 
tJie withdrawal of the sewer gus. So gaa will then piiah. up against 
tie Bjphon trap, acd wait to pay toll at that or any other tflllbar 
when a highway has been coaatructed for its eapeoial nae. 

If the Boil-pipes inside a house are formed of earthenware, remoyo 
tlem, and auhatitute good cast, or best soldered milled lead pipes. If 
the aoil-pipe is endoaed in a wooden case, with the gas and water-pipee 
climbing up alongside, like ivy stems up a tree-trunk, see at all 
errents, that the whole are water-tight, and either hinge the oaee- 
DOTer, or make it easily removable by aerews. Should the soil-pipe 
he buried in plaster, as is too often the oaiie, out it bare, overhaul it 
CBiefolly in siiu, and cover it with wood only, if at all. 

A most pemiciona practice is the emptying of slopa into the oloeetf 
instead of into a proper haain, anch as ia drawn at Fig. 92, page 38. 
The result of such a cuatomis, that the closets speedily acquire a fonl 
Bmell, and, upon removing the frijneivoTk, it will be found that tlte 
■wood floor is saturated, or the zinc safe filled witli a filthy liquid. 
"Were tliere even an overflow to this zinc tray, and not merely a few 
inches of accommodating sawdust, it would be bad eoongh- Foiuq 
housemaids, to obviate the possibility of oversowing the basin, lift 
up the handle whilet emptying their pails, ignorant that they are 
filling the houae with sewer gases, if the soil-pipe and pan are nn- 
ventilated. Bnt what caio can combat the evila which a careless 
domestic can bring about. The apparatus may be the best and 
strangest, and the workmanship perfect, but before long a bant lever 
Di a leaking valve will Index the delinquent. The carelessness of 
menials haa become auoh a conviction with some gentlemen, that to 
enaure clean lineaa they will daily inspect the servanta' cloaet them- 
w this to he the practice in several establishments. 
Before entering upon the subject of the closet apparatUB, a few 
voids as to the acat. This should be so framed as t« come asunder 
easily, the riser to lilide up and the seat to slide out. The lid should 
have a hole in it just over against the pull-up handle, so that the 
be diachargod when the lid is down. This may appear 

-a£se treatment, but it is only a oleanlf habit, and ia easily 
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learned. In a pan doset wliich dogs with soil, and which, when 
moistened by the trapping water, generates a fool smell, such a plan 
would be nselessfor the gas would only accumulate to salute the oezt 
occupant. Of course, as a disagreeable smell would rise from such 
a doeet, whether the trap bdow the receiver was ventilated or not, 
the only cure would be a new apparatus. 

I will now describe the various forms of closets, for I am convinced 
Ihat too much ignorance prevails concerning their construction, and, 
indeed, for the matter of that, the words, ** there is something the 
matter with the closet," ia too often a prelude to an extravagant bill 
from some designing plumber. 
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The commonest kind of closet is the round hopper closet pan, which 
is fixed into an ordinary sigmoidal bend. The two parts are shown 
at 161a. At 1516 is given an oval apparatus of the same character, 
but with a somewhat improved trap. These closets are too fre- 
quently used even in the best houses for servants' use, where, accord- 
to experience, the better automatic closets should be fixed. They are 
also not unfrequently fixed where the water supply is scanty. On the 
contrary, unless worked by a very high pressure of water, these 
simple closets invariably get foul and emit a most offensive smell, 
Another basin of this description is shown at Fig. 151c, and is also 
chiefiy used in the basement. The water is introduced by raising a 
handle fixed on the Ecat, the lever of which acts upon a valve and 
thus allows the water to fiow through an aperture in the back of the 
basin. A return rim on the edge of the basin prevents any overflow 
upon the seat. 

Another example of a syphon pan closet is given at Fig. 151 1/, ana 
is made and sold by Messrs. Patten and Co., of London. This varies 
only from the foregoing in the outline of the base, which is larger and 
firmer. The handle in this case "also ax^tft 'a?^oiL«. lei^^x \^^nftQ.th the 
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seat, which in its torn raises a yalve and admits the water wherewith 
to flush out the basin. What is called the " Paragon" closet is shown 
in elevation and section at Fig. 15 le. Here a diaphragm of pottery 
is introduced at the interior foot of the basin, above the trap, on the 
supposition that this will hide the contents of the syphon. Unfor- 
tunately, however, it forms a ledge for the soil to rest upon, and also 
retards the effectual flushing of the pan, unless it be accomplished 
by a great waste of water. I cannot recommend this pattern to the 
householder. 





Fig. 161/ exhibits an enamelled iron hopper closet, and in the sketch 
here given the water is supplied to the basin by means of a wire 
which passes beneath the floor, connected with the door and also 
with the supply valve. The flushing water is discharged every 
time the door is opened^ The supply of this water can also be 
regulated to a nicety. This apparatus would suit the servants' 
closets very well indeed ; but I am not prepared to recommend iron, 
however well enamelled, for closet pans. The peculiarity of the 
closet figured at Fig. 151^ consists in the addition of a water supply 
box, or waste preventer, of galvanized iron. This is kept always full 
by a se^-acting ball valve. The pulling of the wire works the lever 
projecting from the side of cistern, and this in its turn actuates a 
lever inside which opens the supply valve, and runs off a certain, but 
of course a limited, amount of water into the earthenware hopper. 
Where the supply of water is circumscribed, some such contrivance 
is useful. Especial care must, however, be taken to keep them out 
of the reach of frost. 

It can easily be imagined that a constant supply of water would 
ouljr iorm an isduoement to waste it, "wexQ th.e flushing of oloset 



Valve Water Cl4)set8, 



78 



iMusins oarried ont by taps from the mam pipe, as was at one time a 
xmimoii practice, and still is, more particularly with the ordinary 
loppers for cottage use. A patent closet, known as Mr. Common's, 
^hich has been much lauded as preventing this waste, is drawn at 
Tig, 151h. Here the water runs directly from the main into an air- 
ressel of cast iron, and compresses the overlying air to such an 
sxtent, that when the handle on the seat is raised the water is forced 
to flush out the pan. This flushing is somewhat fierce at flrst, and 
afterwards subsides almost into inefficiency. 

What is called a Bramah's yalye-doset is rudely shown at Fig. 16 It. 
rhis was the first valve closet ever brought into use. It is now 
xmsidered somewhat complex and heavy, yet has nevertheless its 
)artizans. All the better class of closets in mansions built about 
wenty or thirty years ago, will be found mostly supplied with this 
)attem. A simpler apparatus, upon the same principle, and known 
18 an Elastic Yalve-closet, is exhibited at Fig. I6lk. Like the last 
mentioned it is famished with a lead D trap, usually placed between 
the floor joists, and a valve is provided in a small cast-iron box 
placed immediately beneath the outlet surface of pan. The water is 
Introduced by a lever and bell crank, which opens a valve in the 
)istem above and also the outlet valve at the bottom of the basin, 
rhe valve of the basin has sometimes ground fittings, but is now 
generally fitted up with a vulcanized indiarubber bedding, thus in- 
suring noiseless action. This closet has been in use for many years 
aow, and has given general satisfaction. 

The above five closets are all supplied by Messrs. Tylor and Sons, 
of i^ewgate Street, London. 
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TJnderhay's regulator valve closet is drawn at Fig. 151/, and here no 
service box, cranks or wires, are at all required. A number of these 
closets can also be supplied from one cistern, and from any distance. 
The fixing is, moreover, excessively simpU. AtEi^«161mm&\hQ 
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seen what is called a pan closet, fitted np with Underhay's regulator. 
This kind of apparatus is called a pan closet becanse the nsnal soil 
container is made gas-tight by a pan made of copper acting as a re* 
ceptacle for the water which traps the closet basin. The soil-pan is 
kept in position by a spindle which passes through the iron container 
beneath, and a lever from which keeps the soil-pan to its proper bear- 
ings. I cannot recommend these pan closets, and my chief objection 
is, because, at every discharge of the soil-pan, a large quantity of 
foul gas is emitted from the container below. It has, moreover, no 
feature of excellence which is not better embodied in some of those 
previously mentioned. 

The next depicted closet. Fig. 151n, is known as the patent tip-up 
closet of Mr. Jennings, Lambeth, and is peculiar in its construction 
and action. An enamelled iron pan is screwed to the underside of 
the ordinary seat, and has an outlet of about four inches diameter. 
When the seat is down the pan rests inside an under container, which 
receives the soil. There is also the usual syphon trap. An insur- 
mountable objection to this closet is the facility which it offers to the 
escape of foul air. Each time the seat is raised in order to discharge 
the pan, the foul air generated in the receiver rises up and constitutes 
not only a nuisance but a source of danger. Another closet of Mr. 
Jennings's, which he has named his valve, ** Closet for the Million," is 
drawn at Fig. 151o. It consists of the usual earthenware pan, pro- 
vided with a water supply fiushing-pan under the top fiange. The 
soil outlet of this pan is at the base, and the pan is moreover placed 
in a cast-iron stench trap arrangement, somewhat like an ordinary D 
trap. Immediately beneath the oullet of the pan, a flap-valve of 
india-rubber is made to fit into the outlet, or under side of the basin. 
This valve, worked by lever and spindle, is so balanced by external 
and weighted levers, that only a certain portion of water can 
rest in the pan, and at times the pressure bearing the valve to 
its seat is so little that it is liable to give way and discharge the 
water from the basin. Both the above closets are, in my opinion, un- 
worthy of Mr. Jennings's reputation as a sanitary reformer. Hia 
best closet is the patent valve closet and trap, shown at Fig. 151p. 
This closet and trap is formed in one piece, of the best white ware. 
The pan has a side outlet leading through a conical valve and seat 
into a sjphon below, thence into the soil-pipe. It is cleaned by 
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meoiu of ■ flnahing-pan, placed u nmal, and supplied bf water br 
Taisinf a handle in the nanal way, Ihi« is a most oleanly and excel- 
lent appantns. 




AaloeetollsterinTentioniBihownatFigfg. leipandlSlg. TheBeore 
called the " Holbom oloBetB," and oonaist each of a glazed earthen- 
ware pan with a lyphon base aa shown. Neither Talres or any kind 
of machinery are exposed to the action of the boQ or water, and ano- 
Uier admirable featore in both ie the inspeatiDa plat« at the froat of 
the trap, the removal of which fadlitatea the removal of any stop- 
page!. ThecloBetFig.lfil;iiB worked inthisway. When the closet 
is in nee the presaute of the Beat upon the plunger shown onder the 
seat keeps the valve closed ; but when thrown ont of use the plunger 
gradnally rises again and admits just the necessary flushing water. 
The soil is, BO to speak, driven out of the trap by the action of a water 
Inte at the back. Fig. 16tg is differently worked, and the water is 
admitted into tbe pan by pressing down a knob placed within the 
dish npon the seat. 

The apparatns sketched at Fig. ISlr is known as the " Fnlversal 
closet,'' and consists of a roomy pottery ware basin, resting upon a 
OBst iron stench trapped base. The palling up of the handle in this 
case effects the floshing, and iiQtt)i6 pretting down. The snpply 
valve is fitted with a regulator, adjustable to any presHnre of water. 
In this closet also an inspection door is placed on the trap, so ss to 
peimit of the soil pipe being cleared out without unseating the closet, 
or sending for a carpenter. Another practical feature in it is that it 
stands on its own base, and needs no propping up. All three of the 
■bore oan be adopted with aaocess. Ihey are manufactured and 
si^plied by Mr. B. Finch, of the Holbom Sanitary Worb, London, 
and are the patents ot Mr, Stidder. 
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The foregoing may be said to represent the dosets now in use in 

the majority of honseB, 
but there remains a olass 
of apparatus chiefly de- 
signed for workmen on a 
farm or factory of any 
kind, which I must allude 
to in order to render the series more complete. This is known as the 
Water Closet Eange, and an illustration of the system is given at 
151rr. Familiarly speaking, it is a trough with an egg-shaped 
bottom, deepest at the discharge end. The egress pipe at the lower 
end has a socket yalye, acted upon by a lever in the usual manner. 
The water supply is at the highest part of the trough, and consists 
of a service pipe with self-acting ball-cock. apparatus. If there is a 
sewer the connection therewith is made at the lower end of the troogl!, 
or if none, the soil can be discharged into an ashpit or dry earth 
receptacle. The sketch here given shows a closet range for Ave per- 
sons, with seats merely, and without partitions for privacy, but these 
last can be fltted up in a variety of ways. In the north of England 
this kind of closet is much used, and is reported to be well adapted 
for poor neighbourhoods. I believe, however, that they have been 
declared unsuitable for camps and barracks. 

I have not as yet mentioned a water-closet where a deo- 
dorizing material was used ; but at Fig. 151^ is exhibited 
a section of that just jiow patented and brought into 
notice by Dr. Taylor, of Anerley. An improved pan, 
with a top flange, is here fltted into a surrounding 
Altering chamber, containing charcoal. The closet is 
otherwise constructed as usual, and the drain below is 
likewise furnished with a syphon. The novelty lies in 
the means taken to withdraw any gases which may be 
generated in the pan, or creep up by the soil pipe; This is ensured by 
ventilating pipes, which lead from the pan under the upi>er flange, and 
pass up the wall and through an opening into the outer air. Any 
escaped gases in the neighbourhood of the closet-trap would be 
similarly purifled. The first drawback which I can see to such an 
apparatus would be the difficulty of repairing any accident to the 
working parts without having to empty the deodorizing ohamber. 
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There remains a word to be 
■aid bj way of oonolanoii 
about the portable water- 
eloaete. These are luefol in 
oasee of nokneu, bat ooght 
to be used only in oonjnne- 
tion with the beet diiin- 
feoting: media, and ehoiild 
be immediately emptied 
ler naage. At F^. ifiti may be noticed the portable closet of 
esRS. Tylor k Sous, with earthenwaro basin, copper pail, cistnn 
id pump complete, all fitted in a deal or mahogany case. ¥\g. \6lt 
Btiddra'a patent portable closet, mannfactnted by Mr. Finch. The 
tat between the pan and the leoeiveT b here formed by a water-lnte 
ide ia the pottery. A tzap valve is also affixed to the basin 
ittom, to prevent, as far aa possible the smell from the leaeiTei 
Heath. The chief difference between these is that the former has 
basin of metal and the latter an earthenware one.' For invalidB 
H, amiB con be attached b> rise in place when the lid is lifted np. 

PRICES OF WATER CLOSETS. 
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Divers Urinals. 




I 



Notliiiie better indexea tie sanitary ooaditioa of an eatablisluneBt 
than the state in wbioh these are found, and nowhere does eli 
better repay the outlay. Too often the servants' offleea are fittedifl 
with mere elaba of stone or slfttu, and with open sinks, whiak on 
the direst smell. 1 consider it witliin tlie province of this treatlM 
mention, at all eventa, a few of the best of these oonvenienceB. 

Urinals, fitted np with water-flnahing supply, have been more 
less used for many years past, but little notice was taken, until ve 
lately, of the offensive smell given off by the absnxdly large area 
open t^i the flow of the urine. This fault was especially patent in thfi 
older railway stations. The first improvement consisted i 
attachment to the waU of a receiver, such as is shown to suit ai 

at the upper part of Fig^ 
lolu. Thishasaperforatf 
inlet pipe all round the tc 
margin, by which i 
the whole surface is, 
j^^ M ^^ II^^^Hl ought to he, washed. 

JHiu I T .Jk. is^' e lower sketch represents a 

^P III © «l " «"-'«ii'"i '« 

»^ PJwLm ^^i-"^ l^e lower part of both then 
is an outlet gTsljng throng 
which the waste parses direct to the drain or soil-pipe. The k 
is supplied to thasa arlaolea in divers ways, by stop-taps just ftbOTI 
the receiver, by self-closing valves in the same place, and sometime* 
by means of a loose foot-grating, whioh sinks aboat half an inch whea 
trod upon and opens a water supply valve. The flushing water ii 
case runs whilst the weight is on the grating and ceases when thft 
pressure of the foot is removed, This is called the treadle motioo 
supply. At Fig. 16lP. will be noticed an arrangement of this sort. 
The same mode of supplying the cleansing water is made to lolie. 
which represents Mr. Jennings's patent lipped urinal. Messrs. Mao- 
farlane's urinals ore too well-known to need any description of miiie> 
A canEideruble improvement has been effected in these arUdes, u 
in all other sanitary appliances, and Mr. Finch) has manufactured' 
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rge qnantities of the urinal, sketched at 151a: and 151y, in side and 
>nt elevations. Here a carefully constructed stench-trap is pro« 
led, immediately heneath the brass grating of the receiver, 
ds grating ,oan be kept locked, and the same key fits an inspection 
or, which, when open, enables the trap in the waste-pipe to be 
amined. All these urinals are made in white pottery ware, or in 
bite enamelled iron. 

I cannot forbear giving at Fig. 151z an 

improvement just made by Messrs. Finch and 

Stidder, upon the treadle motion supply, 

15 1 S but it is one of considerable importance, . as 

prevents the sloppiness and smell at the flow line. The improve- 

ant I allude to consists of a lute or channel around the interior and 

p edge of the treadle frame. This contains the water which would 

berwise soak into the floor, and cause both smell and rottenness. 

I will be observed, the treadle plate is furnished with a flange upon 

I underside, which dips into the waste liquid and so forms a trap. 

ny surplus water passes through a small trap provided in the soil- 

pe, and so precludes the possibility of smell there. This is called 

e patent water-lute urinal, and I have seen it work admirably. 

The dry earth and ashes system is now extended to the urinal, and 

self-acting supply apparatus is sold by Mr. Heap, of Manchester. 

perforated iron foot-plate is pivoted to lever bars, at the end of 

hich weights are fixed, which counterbalance the pressure of the 

et on the plate and cause a delivery of earth. If economy is very 

asirable, a galvanized guard of iron and perforated foot-plate only 

Bed be purchased, and these can be fixed over a pit built of brick- 

ork, 3 feet square and 3 feet deep. But this last is not automatic, 

ad the freedom from smeU can only be secured by throwing into the 

ault or pit daily a suitable quantity of earth or ashes. 

PEICES OP TJEINALS. 
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CHAPTER YIII. 

EAETH CLOSETS, ASH PITS, AND ASH CIOSETS. 
EAETH CLOSETS. 

Some writers haye not hesitated to characterise the earth doset as a 
perfect panacea for all our sanitary evils. The Jewish Law-giver 
Moses, in the hook of Deateronomy, specifies the use of earth ai 
a deodorent. The Chinese, of oonrse, are said to have used it from 
time immemorial, just as they are said to have slnng snsp^isiaa 
hridges on chains hefore Mr. Telford spanned the Menai Straits, or 
Mr. Ordish the Moldan, with his improved rigid stmotores. It u 
doubtful, too, whether or not Sir Henry Lawrence found it in native 
use in Lidia hefore he simplified it for barrack use, or before Dr. 
Ogilvie's and Mr. Moule's perfected systems were introduced into 
the various presidencies. 

During the last twenty-five years the earth closet has been in oon- 
stant use in the rectory at Woodstock, in which town Mr. Parker 
now carries o!a its extensive manufacture. 

The earth suitable for use in these places is to be found in nearly 
every field and garden, and should be of rather a loamy nature if 
possible, but still porous. A very sandy soil is next to useless, and 
peaty earth has been known to engender fermentation. Dr. Buchanan 
remarks that clayey or loamy earth, and more particularly the briok 
earth of the drift formation, is the best for the purpose. Large heaps 
of the earth should be collected for the year's use, and dried in the 
summer sun, and if this be impossible, owing to want of storage, it 
can be dried in small quantities upon a tray made to fit under the 
fire-bars in the house grates, or in the greenhouse. Drying stoves, 
specially constructed for the purpose, and costing from forty to fifty 
shillings each are sold by the Moule Closet Company. As a general 
rule, however, if earth is spread out upon hard ground, in the son, it 
will soon dry. In some of the closets it is not so needful to use per^ 
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3ctly dry earth, bnt it is always best to use it, and that, too, after 
aying^ been weU sifted in a small sieve of abont three meshes to the 
loh. It will otherwise cake and cling to the walls of the hopper, or 
ill into the pan in awkward lumps, not so well adapted for the 
sdnction of the fseces to powder doring the action of drying. The 
npply earth to the hopper should moreoyer be strictly looked after, 
md as r^j^arly so as the winding np of a clock. Slops should never 
)e thrown into the closets. As for the quantity of earth needed for 
uich operation, about one-and-a-half pints would appear about the 
.yerage. 

It is quite a matter of option as to using chemical disinfectants 
ith the earth, but, of course, all possible smell would be thus 
voided. Carbolic powder, if the odour is not objected toi would 
iswer very well. So would peat asheS) charcoal, or gypsum. 
Uoralum powder has been already much used and reported upon 
Yonrably for use in these closets. The earth treated with this 
iwder absorbs and retains the ammoniacal compounds in a soluble 
nn, and therefore well suited for plants. It furthermore keeps the 
rth odourless when drying, and does not hinder that process. 
When the earth is removed from the closet it should be spread out 

dry in the air, under a shed, roofed over, but well ventilated at 

e sides, and ten to twelve weeks' exposure will enable it to be used 

er and over again, until a valuable manure is formed. It is 

lestioned whether the system pure et simple would work well in 

rpulous places, and whether some modification of it would not be 

ytter— such for instance, as that published by Mr. Bannehr, in 1867. 

The advantages claimed for the earth system are many, and 

nongst others the following :— that it leaves unpolluted the natural 

»rings and watercourses ; that it allows the rainfall to be collected in 

pure state ; that it is a great saving of water, and, unlike the water 

oset, is independent of winter frosts ; that it is inexpensive and not 

pt to get out of order ; that it dispenses with underground drainage, 

r considerably narrows it down, and robs it of its danger ; that it 

enerates no smell; that it is an auxiliary to health, or rather a 

revention of zymotic disease ; and that it is a source of profit to its 

atron, either in money or in increased farm or garden crop. 

Having penned this rather common-place Hymn of Praise to Mother 

Harth, I will now give a description of somo of thftsft ^octb closets. 
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They are not many in number, tmd I Hhflll not &pa% tiiem lU 
because a few of them are more anited to the fastidiona leqnire- 
ments of a model masenm than to the ron^h-and-ready Berrice* 
of eyery-day life. I mean this remark to apply to the working 
machinery of the closets, not to the amount of finieb giy&i to tia 
enveloping, for, aa a rule, the simplest closet is sold in mahogany u 
well as in other fancy caangs. 




Fig. 162 gives an idea of the common cottage or factory form of 
closet, made by Uonle's Patent Earth-closet Company (Limited), id 
London. The tank on wheels underneath the seat ia called a "Broad- 
moor" tank, and these are made to hold from 3S to 4S charges. What 
is called the "Commode" tank, holds abont 26, and the "pails" abont 
16 charges. The tanks can be removed from the back, the front, at 
ride, as may be ordered. The apparatus for working the supply of 
earth to the tank may be a pull-out, a poll-up, or a self-acting appa- 
ratus. The detached sketch A shows a pull-up apparatus. Thii 
company also fit np closets on difibrent storeys, having a oommon 
soil pipe, which may ran down innde or outride the bnUding as may 
he specified. 

At Fig. 163 and Fig. 164, I give iUuHtrations of Colonel Baird's 
patents, made and supplied at the Collinge Engineering Works, 
WestmioHter-hridge-road. Fig. 163 represents the apparataa for 
fixing in an ordinary closet where there is no pit made underneath. 
The deporit here falls into a waggon which is drawn out and emptied 
when required, as in Fig. 162. When &.B seat is depressed or in use, 
the lower part of the valve rises and hits the under ride of the hopper 
framing, thus agitating the earth and causing it to settle down 
tDwards the opening. Fig. 164 exhibits a closet of thii patent, eon- 
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strnoted to stand oyer a pit, and the deposit in tMs case is removed 
throngli a trap -door made at the back of the building. The earth 
is also supplied from the back of the building through a trap-door in 
the wall. To render the closet private, a boarded partition is erected 
between the pan and the hopper ; this we do not show in our sketch. 
In each of these patterns the apparatus consists of a oast- iron frame, 
bolted together with iron stays, supporting a cast-iron yalye moving 
on two pivots beneath a zinc hopper containing the earth. This valve 
is made to receive exactly the proper measure of earth, and is worked 
by the weight of the sitter by means of a lever and friction roller. 
On rising, the lower part of the valve falls, of its own weight, the 
upper part slides back under the hopper, and at the same time, the 
measure of earth which has fallen is cut off and thrown along the 
moveable shoot. 

The Engineers of the Moule Closet Company, previously mentioned, 
Messrs. Girdlestone, have made some important improvements during 
the last two years, in the apparatus for distributing or casting a 
regulated supply of earth in these dry closets, but they are of too 
technical a description for these pages. Mr. Bostel, a plumber, of 
Brighton, also introduced a patent closet in 1869, and here the soil 
falls on a table, and by pulling up a handle a scraper passes across 
the pan or table, and removes the soil into a shoot. A supply of dry 
earth is at the same time delivered to the shoot, and when the scraper 
moves back some earth is deposited on this reception table or pan. 
The earth is measured out between two slides in the shoot; and 
smells from the soil, or rising currents of air through the shoot, are 
prevented by plates of iron and by the position of the scraper. I 
believe that Mr. Bostel has just concluded some improvements in 
these closets. Another patentee, Mr. Joseph Heap, of the City-road, 
Manchester, has also brought out a very good closet of this descrip- 
tion, the chief features of which consist in the peculiar damper for 
regulating the quantity of earth, and in an arrangement for sifting 
the earth in case it is too wet, or of a mixed and fibry nature. 

The designs Fig. 156 and Fig. 156 represent Parker's Patent 
Automaton Earth Closet, manufactured by him at Woodstock, 
Oxfordshire, and here the earth shoot moves out of the way when 
the pressure is upon the seat. Fig. 155 illustrates the ordinary 
chair pattern; but his lA chair pattern, is a mox^ %j^^<b^ ^s^C^SL^^ 
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lieing panelled thiong-hoat, and also made with an euy elope to Out 
back. Fig. ifiS shows a. closet of this deaoriptioii for indot^ nae, 
made to resemble a chest of drawerg, when the top flap is poUed down 
upon ttie seat. The earth hoppera ate in the wings. He also aeUa • 
cheap out- door closet, made for fixing over a pit, either aingle iv 
in rows, being in fact a skeleton appaiatns. The whole Kie made 
self-acting. 

The Americans are not a whit behind ns in these doseta ; aoit 
I cannot forbear figuring at Fig. 16T what most snrelfbe theMpIit* 
ultra of eimplicity in a portable earth oommode. All valves and 
mechanism are repudiated, and nothing more elaborate than a pair 
of hinges can be found about it. I show it both shnt and open, and 
in the latter state the action of the leg support is worth pointing out 
The lower part of the closet is shapsd in the stereotyped way, tud 
contains a pan, with a seat over. The seat oorer, however, oonnats 
of a bos containing the earth, and in this box is formed a hopper, witk 
a passage between. When the cover is thrown back the earth gatbcn 
in what was at first the highest part, but now the lowest part, and 
will be exactly over the jtasaage, and ready to precipitate the regular 
and sufficient quantity of earth the moment that the closet is shnt ap. 
The earth, therefore, in this instance, is deposited through the aper- 
ture of the seat direct npon the refuse. The inventor is a Mr. 
Newton, of Newport, Rhode I., TJ.8., and he is the third Amerioas 
who has patented an earth closet in our islands within the past twelvv 
months. Messrs. Clark and Aiken's device has, however, more to do 
with the delivery of the earth in given qnantitiei at the proper time, 
than with anything else, excepting, perhaps, that the earth is de- 
livered by tnming once round a orank like that on a barrel organ. 
The closet of the other welcome invader is, however, too elaborate for 
these pages, and I will therefore not describe the action of ita lerera 
or its rods, ita alidea or its flaps, or anything that is its. 
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Not nnfreqnmtljibe utizaiL clasi muiTiitu)- 
tnre iheoB earth oloaeta for thenuelTW. To 
ahow hoT aimpl) they ma be nude, I give at 
Fig. lE7a a section of one of this olsaa. A le- 
Tolnng qnadraple chamber is here fixed in the 
bottom of th« hopper feed, end a torn of a 
handle will empty one of the chambera of its 
contents. 

I ought to add, in case it may not be gener- 
ally known, that whether there be a local act 
or not, earth closets and the like are now legal- 
ad by Act of Parliament, Jnly 31st, iSflS, oap. cxv. sec, 7, for use 
1 town! or oitieB. 

In isc^ted bnildings, or if preferred, eren in crowded places, it 
onld be qnite easy to collect all the slop and waste water and ran it 
t into proper earth tanks. The sink waters wonld in this way canae 
t smdl whatever, and wonld enrich the soil to a wonderful extent, 
I eonld be repeatedly proved. Farm bnildings, and even cow-houses 
id stables, could thus be mode perfectly free from smell, provided, 
'. oonrse, that the earth system was also adopted in the closets. In 
me parts of England the earth system is abeadj adopted in the 
rainage of oow-sheds, piggeries, slanghter hooKs, and in snch cases 
10 focal matters are drained into a water-tight pit, with earth plat- 
sms on each ude, and the system is reported to work excellently 
tU, with proper care. 

lb. Heap, the earth oloeet manuiaotnxer, already alluded to, thns 
SBoribes his plan for the removal of the house slops on the earth 
jminage system. He says :. " These can be treated with, simply and 
itoet effectually, by having to each house, in connection with thedrain, 
i dstem with a perforated false bottom— the opper chamber to be 
Hied with cinders and charcoal. Into this the slops ore emptied day 
>y day, and ore to a great extent purified before catering the drain; 
tnd with reference to private houses, or private institntions, the same 
plan oau be adopted, or should there be Enfficient land or garden 
attached, the slops eaa be conveyed in oidinory 3 in. drain-pipes in 
Tarioua directions, giving themafollof not less than one foot in fifty, 
ttnd laying them not less than 16 in. below the anrfooe, keeping the 
joints liin. apart. At each joint a slate or piece of thin stone must 
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be placed, both top and bottom, leaving the sides open so that the 
matter can ooze out. At certain places small cemented yanlts must 
be constructed for reservoirs. In these the solid substances are con- 
tained, and they can be emptied periodically." But as he leaves one 
to infer afterwards, a great deal will depend upon local surroundings^ 
and the presence of main drains and sewers, as to whether the inter* 
ception of the waste fluid will be worth the outlay. 

ASHPITS AND ASH CXOSETS. 

It would be a waste of space to enter upon the many evils which 
resulted to the community where the old-fashioned privies and ash- 
pits, middens and necessaries were paramount. Neither need I 
describe them, for they are unfortunately not yet expelled from many 
hundreds of towns throughout the land. It would appear, however, 
that not entirely to this generation can be given the palm for the dis- 
covery of their unhealthiness, for long before the invention of any of 
the improved privies and ash closets, attempts had been made in the 
deodorization and disinfection of these places. It was even antici- 
pated that by the adoption of some of these palliatives that the ash- 
pit arrangement might be made a permanency and the cost of laying 
down sewers obviated. 

It was a practice fifty years ago to throw a quantity of oil into the 
cesspits, just as finings are put into casks of beer, with a View to 
confine the smells arising from the putrefying matters ; but, as the 
difierence of specific gravity prevented a proper mixture of the mass, 
Mr. Browne, in 1850, invented a disinfectant fiuid more suitable for 
for this purpose, consisting of oil and water made duly alkaline, the 
result being a milky fiuid that would better amalgamate with the 
oUa podrida in these receptacles. Mr. Boboeuf afterwards discovered 
that vegetable and mineral oils containing saponifiable acid formed a 
means of purif 3ring these heaps of filth, but in its turn the spedfio 
was superseded. 

A more solid treatment of cesspools and similar places was published 
in 1866, and this was the calcining, powdering, and mixing with the 
soil and putrescent matters there, the mud of ponds or rivers, this 
seemingly assisting to disinfect by absorbing the humidity and holding 
in durance the stronger odours. In a similar manner, Mr, Come 
introduoed. to notice a composition made chiefly of anhydions iduter 
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nd ooal tar mixed with a little salt and oxide of iron, this he declared 
3 he a good disinfectant for these infectious localitiee. Amongst 
ther solid paneiceas may he named that of Mr. Thomlinson, which 
onsisted of powdered gypsum heated and well mixed with tar and 
hen ground to powder ; also, the recipe of a Mr. Moret, which was 
ihe erushing, after heating, of a gray mineral found in France, called 
'' deterso," and which, if it performed a third part of what was 
claimed for it, ought to rank almost next to salt. More respect 
might he i>aid to the proposal of a Mr. Sant Agata, who recommended 
oocide and other sea shells to he stoyed and powdered, and mixed with 
lialf the quantity of sulphate of iron, thus producing an ochrey 
nodorous powder, so powerful, he claims, as a disinfectant, that one 
Nurt of it need only he used to 100 parts of decomposing matter. In 
854, Mr. Herepath claimed the discovery of the coke of Boghead coal 
a a suitahle ahsorher of foul smells, &c., and Mr. Gwynne puhlished 
luring the preyious year a system of deodorization of feculent matters 
tj the us6 of finely powdered coal. But somehow or another the ahove 
rere never hrought into regular use, or rather the water-closets re- 
>laced the privies at a faster rate. 

Mr. Hughan, ahout two years ago, patented a system of deodorizing 
ind solidifying sewage and filth hy mixing these matters with 
Portland cement, and when set, crushing the mass into powder ; he 
oalls the product a carbonic acid guano. In the same year, Mr. Dewar 
monopolized the right of mixing animal excrement with gaswaste, 
adding to it in some cases soot or pulverised slag. This last-named 
material was also brought under the notice of Messrs. Spence, and 
in 1870, these gentlemen obtained letters patent for the treatment 
of slag, top cinder, or Blackband ores, with one or two acids, and so 
producing some salts of iron for general use. The use of ores, for 
instance, the hematite of iron ore, mixed with the residual solutions 
ran from stills in making bleaching powder, was known before in the 
manufacture of cesspool deodorizers. 

Amongst the simpler kinds of disinfectants formerly used for such 
places may be named, peatj charcoal, lime and tar. 

Common salt also was long held in high repute, and formed the chief 
ingredient in the deodorizing and disinfecting powders of Mr. Crews. 
Spent tan, too, found a place in the galaxy of Colysis, as did also 
sawdust. This last material, mixed with a fifth the quantity of nitric 
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ocidi imd h. little more than this lost portion of sand, was Baggeriel 
by Mr. Lynen, aa a good diainfeeting compound. 

After all, the improvementa suggested upon the construction, of tho 
old-fashioned ashpits and cegspoolB are yery few indeed. The first 
attempt of this description waa made by Mr. Brown in 1850, who pro- 
posed to erect over them a cistern containing a disinfectant. A pipa 
was made for drawing up the matter by means of a suotionol aotioD 
pump, and the disinfectant was made to flow into this pipe, whilst 
the soil waa being withdrawn, thus "joining issue," asthelawyeri 
say. Ey this means he made almost immediately an artificial mai 
especially as he mixed the disinfected refuse with a oarbonat 
pawder. The artificial disinfecting fluid, which be used, held an oilf 
sabstanae in solution, in comhinatiou with a metallio salt. Quit« a 
diflerent system was that of Mr. Abrahani, published in 1854, rati 
altogether mechanical. In his cesspits he erected an upright shaft oc 
pipe, baring perforations which extended from their outer to theis 
inner surfaces in aa oblique direction. These upright pipea we 
made to drain the cesspools of any superfiuons water ; and if t] 
drains themseWes wanted cleansing, they were flushed throngh tiiese 
Tertical pipes in the ordinary way. I think, however, that, beyond 
keeping the ashes out of the drains, very little benefit was thus ob- 
tained ; and t meatioii it merely, because, after all, it was an 
provement. 




Ashes constitute an esoellent absorber and deodorizer, bat « 
howerer, rival the dried eartha. Still they are frequently used oa 
board steamers, and are highly spoken of. The ash closet may a 
said to monopolise the market in certain northern monufactuiiiiff 
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itricts. It is, in some oases, perhaps, more suited to the poorer 
'ellings in a town as yet unoonnected with a sewage scheme, than 
) earth system— for the ashes are of home mannfactnre whilst the 
f earth would haye to he purchased from a hawker. 
k section of a patent dry ash closet, and a plan showing two of 
em (fed at the sides) for semi-detached houses, are drawn at Fig. 
8, and this represents the closet patented by Mr. Madeod, and 
rgoly manufactured by Messrs. Madeod and Sanders, of Salf ord, in 
ineashire. The back or side of the closet is fitted with an ash 
resner and distributor, and these most useful contriyances are sold 
larately, as sketched at A. In the closet apparatus the ashes are 
rown into the hopper, and the finer portions fall through the sieye 
1 are guided underneath, and either spread direct upon the soil, or 
) distributed when the closet is used> by means of a handle or by a 
ing working in unison with the seat or with the closet door. The 
dera fall into a compartment of the box, so as to be rebumt ; and, 
needed, another diyision can be added for the reception of broken 
;tery, &c., for repairing the roads and other uses. A few hold- 
ts of iron attach the box to the wall. At B Ib shown an eleyation 
the emptying door for tank— the two side doors being for the re- 
»yal of broken pots, &c. The cinder and ash screeners are in this 
§e at the sides of the building, as seen on plan. What a boon, 
npared with the filthy ashpit. 

Fig. 169 represents Mr. Duncan's patent cinder- ash closet, made 

id sold by Mr. Hammond, of Warley, near Brentwood, in Essex ; 

id here the use of earth is not to be recommended— a fall of ashes 

ily requiring to be in the pail before using. This is the simplest 

oset of the kind. The hopper or earth reseryoir is suspended from the 

»p of the closet back, and has a false bottom with a central aperture, 

y which a certain heap of ashes, and no more, falls on the true 

ottom. By pulling the handle the concussion of the hopper striking 

gainst the casing is sufficient to throw out and distribute the ashes. 

.lie employment of sifted material is here not compulsory, and eyen 

tones could be mixed with the absorbent material, which in this 

doset is also yery fairly distributed oyer the soil. Besides the aboye, 

ihere is an ash closet known as Weare's, in use at Liyerpool. 

Ihe essential difference between it and other closets is, that the 

shutting of the lid distributes a disinfecting and deodorising powder. 
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At the Social Boienoe ConBiess held at Leeds, in 1S71, TSj. Voitdl, 
of Dncie Buildings, ManoheHter, exbibited an inreiilaoii <A hia iriddi 
'•S^'^ ^j^ I give at lfi9a, and which has received great 
' commendation. Throngh the opening in Hia 
baok or lower wall the uiiBcreeoed aahes aie 
tbiown, and pass tliToagh a screen into tits 
hopper below- When tlie oltwet is itsed tlis 
seat is depressed, and this in its torn impaiti 
a shivering motion to !the eoree&er, whieh 
^ aerves the pitrpoae of sifting the cinders from 
the aah dust, whereupoo the dust falls into a measnrer. When Uis 
occupant rises, the contents of the measniec is spread over the ami in 
the pan, and the cinders aie at the same time delivered into the 
receptacle behind, ready to be rebomt. Mr. Morrell proposed to supple- 
ment an insufficient supply of ash finings by the finer street sweepings. 
Such an anangement as the above is certainly a great improvement 
npon the ordinary ash-pits and closets, and is admirably adapted for 
the use of separate cottages on an Bst«te. A portable commode, en 
the same patent principle, was also introdaced by Mr. Morrell, and it 
differed from the Dnnoan aab commode. Fig. ISS, in being Bo con- 
structed as to receive nnsoreened ashes at the top, and deliver the 
dust into the pan and the oinders into a oinder-hox. 





At Nottingham, some little time ago, Hie town Sanitary Committee 
established in some districts Uie ash closet, which is figured at lS9a 
in the above group. As will be observed by tbe plan, elevation and 
section, a pit is formed, having watertight walls, under the whols 
closet. The floor of the pit below, which is also watertight, abpea on 
all ndea towards the centre, >o that the latest deposit of wnl will be 
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ooyered by the next supply of ashes. It is also so constructed, that 
not only are unusual facilities given for emptying the pit, but the 
height of the ground line, and the position of seat and door, preyent 
any oyerohargement of the yault. According to the authorities, a 
priyy of this description, nine feet by three feet on plan, would cost 
about £10: The lower sketch at Fig. 1595, exhibits an ash pit, &c., 
patented, in 1866, by Mr. Wheelhouse. Under the seat is a false 
floor, with perforations to allow the moisture to run off. The ashes 
are guided exactly under the seat by the diagonal partition, and in 
this united way the soil is kept comparatiyely dry, and no premium 
held out by dilution in water to the formation of sulphuretted 
hydrogen and other gases. The upper portion of Fig. 1595 represents 
his patented method of flushing an ordinary priyy, which is, by 
placing a cistern, with a perforated coyer, below the road line under 
a pump or tap, and connecting it to the pit by a pipe. This cistern 
may be supplied with lime or some other disinfectant. The pipe 
which runs from the underground cistern may also conyey flushing 
water, mixed with a disinfectant, to the ash closet with false bottom 
previously described. 

A totally different attempt to work a sanitary cure in ashpits, &C' 
was patented by Mr. Turner, of Leeds, in 1868, and of this I give a 
section at 169c. Here, the feeces are collected in an earthenware 
oistem, and the urine conducted therefrom to the space below the 
cistern, where also the ashes are thrown. The cisterns are placed at 
such a height above the road, that when the sliding door, which is 
formed in their sides, is opened, the soil can easily be scraped into a 
cart. Of course, the ashpit proper does not require such frequent 
emptying. A row of the above privies are so constructed, that the 
night- soil men have only to open a large door, and back in their cart, 
and the ashpit can be cleared out in a remarkably brief space of timCf 
Nor is ventilation forgotten, for, as will be observed, a large flue is 
carried up from the back of the seat, and this is taken to the chimney 
top, or to the highest part of the house adjoining. The updraught of 
this flue serves to keep the closet clear of foul smell, and will mostly 
do so. A disinfectant is, however, discharged into the cistern at every 
time of using, being shaken out of a roller- shaped contrivance every 
time the lid falls down. The lid is compelled to fall and deliver the 
powder, for a block is nailed to the baok of th:^ «tt^^«K^^3cAl^<^V5f^T 
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is never at right angles, or able to stand erect. A fluid disin&ctant 
can also be used in this closet. 

PfilCES OF EABTH AJSTD ASH CXOSETS. 



Fig. 162 (see NoU a), each 

Fig. 155 (seeNoteh) 

Similar kind, but with eloping back j 

and panelled, &o 

Fig. 156 

Fig. 159 {$eeNotec) 



Plain 
Deal. 


Painted or 
Yamished. 


Grained. 


Teak, Ode, 

Walnut, or 

Mahonny. 

andpcuiabM. 


8. d. 
45 
40 

55 

90 
50 Qd 


8, d. 
65 
43 

60 

95 
77 0« 


8. d, 

• •• 

47 

70 

120 

• •• 


». d. 

135 

80 

110 

160 
ISO 



Figs. 153 and 154 60 eacb. Wagons 10 6 extra. 

Fig. 158 30s. eacb and upwards. Screening apparatus, 21«. complete. 

a— If self-acting, add 58. eacb. Eacb price includes a pail. 
6— If witb pail, add 59. eacb. Skeleton Apparatus, 259. to 35<. eacb. 
e— Hopper and iron-firame work for fitting to existing closets, 85<. eacb. 
d^-If witb galvanised iron sboot, and witb flap instead of a moTeable ooTer-Hd, add 
13«. eacb. 
0— If witb self-acting apparatus, &o., as in tbe mabogany one, add 25«. eacb. 

For otber prices enquire of tbe makers, wbose names are giyen. 

I have giyen the earth and ash closet syBtems somewhat in detail, 
because I have used them with success in isolated places, and consider 
that they have much good work to perform. They are necessarily 
great improvements upon the cesspool and midden practices) and 
should in all eases replace them, imtil a thorough water drainage is 
effected. When this last is reached, they may wisely be dispensed 
with. I know that there are many, however, who advocate the ex- 
clusive use of the earth closet in our towns and cities. Sut how would 
it work ? Take for example, Norwich, with, say, 17,000 houses and 
76,000 inhabitants. Mr. Broadman calculated that in order to do 
justice to the system, the town would have to be divided into four 
first-class and eight second-class districts, and an immediate outlay 
of £4,600 be made for horses, vans, pails and drying kilns. The 
annual cost of collection and management, with the cost of the earth, 
would be about £8,600. The estimated profit at 20s. per ton, or 6s. 
per individual, would be about £14,600, but this is evidently very 
much exaggerated. 

And what would such a condition of things necessitate. There 
would be, for instance, 8,000 or 10,000 pails to cart away from the 
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;ek doors or front areas of the first-class houses, at least every third 
y, and in the seoond-olass distriots, where the closets were down- 
lirs, and a fortnight's aocnmTilation could be allowed, there would 
about 130 tons of manure and earth to remoye daily. This is in- 
pendent of the return joumies with the dry earth. One cannot 
r a moment consider that any Board would undertake such a busi- 
ass as this. I think that it would prefer to wait for the profits which 
talization will some day bring, and in the meantime build sewers, 
ad push on with the water carriage system. In favour of the earth 
Tstem, is undoubtedly what the poor cottager would make by the 
le of his soil to the market gardener, or the reduction of rates, which 
ight follow a good management by the authorities. But when the 
ttager enters the city, he perforce relinquishes his pig-feeding and 
iier little money-makings. Another consequence of our sewerage 
stem is that we are unable, as in Paris, to lay the water-main, 
e gas-pipes, and the telegraph wires in our sewers, which we could 
if we adopted the tub principle in use there, or collected the 
i:ht-8oil on Mr. Moule's plan. We at all events save the inter- 
inable nuisance of hand to hand collection, and, I believe, avoid also 
L infinity of smells. 

The heaviest objection to the adoption of the earth closet in towns 

, however, made by Dr. Parkes, in questioning that the earth treat- 

.ent prevents the production of the emanations which produce fever 

id disease. It is admitted that the compost is deodorized, but is it 

Lsinfected P Until this can be conclusively shown, it would be idle 

) agitate for its more general use, or its adoption, Maine liquor law 

ishion, in our towns and cities. Were it even proved that the pesti- 

3ntial evolutions disappeared with the odour, there must always 

xLst cities too vast for its successful practice. How could we expect 

hat London could set apart 400 acres each year in which to dig three 

:eet deep the two millions of cubic yards of earth which Mr. Bateman 

estimates would be required under the earth closet system. To bring 

;he earth from a distance would be still more undesirable in point of 

economy. 

Mr. Bannehr, formerly the co-patentee of Mr. Moule, has lately 
advocated a totally different system of treatment of ordure, which 
demands mention. He lays particular stress upon the collection of 
the urine, which is, he urges, not only the chief evil agent in perco- 
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lation into wells^ but is also tlie more yalnable product. The pro- 
portion of nrine to faeces voided is, lie nr^s, as ten to one, and the 
value of each ton of the former being: about twenty shillings, his 
scheme is worth attention. The difficulty would lie in the separate 
collection of the urine ; but this must be accomplished automatically 
sooner or later. I do not think, however, that it will be collected in 
order, as Mr. Bannehr proposes, to dessicate it into a dry concentrated 
manurial powder, but ratber for the abstraction of its ammonia. The 
solid excreta was proposed by Mr. Bannehr to be dealt with in such a 
way that it must necessarily be sprinkled, — not with dry earth, fof 
he seceded from that system,~but with a carbonaceous disinfecting 
powder ; and he exhibited a model of the necessary machinery, which 
is reported to work well. The latest modification of the dry process 
is the Carbon-closet system of the Carbon-closet Company of Leeds* 
In these closets charcoal is used, and the quantity necessary to pro- 
duce the proper effect is less than a fourth the quantity as compared 
with earth. It is well adapted for factories and places where water- 
closets would not be available. The carbon closet system is without 
doubt the best dry process yet invented. 

If common sense or economy, however, points to the sewerage 
principle as the most feasible one, there is one of its concomitants 
which calls ringingly for redress, and that is the present arrangements 
made for gathering the household dust and ashes. If a person ac- 
customed to a constitutional walk before breakfast time avoids an 
occasional accident from the exposure of the many shaped boxes of 
dust, he may consider himself lucky ; but if he escape the inhalatian 
of some disease from the well-packed weekly hampers of dirt and 
offal, he is doubly fortunate. This latter evil is, imquestionably, to 
be remedied by the use of some deodorizing disinfectant. What is 
to hinder, for instance, the compulsory use of a dust collector which 
shall, every time the ventilated lid is opened, disperse a certain 
quantity of some suitable powdered disinfectant ? Such a box is easy 
of construction, and not only that, but it could be fixed at the bottom 
of the steps, or elsewhere in the area, so that the pressure of the dust- 
man^s foot would cause it to rise to the pavement level, and so sare 
needless trouble and useless exposure. 

The dust collected in London is first of all screened, and then 
picked, oyer by men, women, and children. The finer screenings. 
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hreeze, is used by the briokmaker in tempering his clay, and the 
hes and ooal waste is furthermore utilized at the brick kilns. The 
ist piokingBy or hard core, is nsed in the formation of roads ; and it 
rms a eurious spectacle for the proyerbial conntryman to see a 
m road in London whilst in process of making, — reminiscences of 
t. Giles's and St. James's, of Ginx and Lord Bantam, of the lady's 
linnet and the washerwoman's cupboard, lie there, all in loving 
sntigaity. As for what is called the soft core, the yegetable and 
Dimal refuse, it is either burnt in the dust-sifting yards or barged 
wsy into the oountry. 

It would hardly be credited that, to collect the dust of one London 
rrish— St. Pancras, for example, a yearly outlay of £6,000 is re- 
tired. About 25,000 loads are, however, removed annually from 
e houses in that parish, and the breeze and ashes, at the rate of 
tlf a chaldron to the 1,000 of bricks, are equal to the production 
50,000,000 of the latter. This is, however, brickmaking at the 
cpense of the householder and at the express invitation of the 
iiiftless housemaid, who will not sift her ashes. Were any of the 
)wer cinder boxes adopted, the saving in housekeeping expenses 
ould be considerable. There would also be less to cart away, 
iven an improved state of things in this respects and a reduction in 
sh absorbents, the smell of the dust bin would necessitate the adop- 
Km of a disinfectant. At all events, whether we should go on to 
raste that bricks might more abound, is a question that admits of 
nly one answer. 



96 



CHAPTER IX. 
MsnrPEcnoN and disinfectaists. 

These are certain rules to be promulgated respecting the protectton 
of human life from contagion, or from the injurious effects of decom- 
posing organic matters, which may he gleaned from the experience of 
ages, and which as yet have never been laid down with sufficient 
clearness. 

A writer in a medical journal, the other day, pointed out, from the 
Odessey of Homer, the great solicitude of Ulysses for the purification 
of his house with sulphur, and the history of purgation could go still 
further back, and bring to light many other interesting memorabilia. 
This, however, hardly comes within the scope of these short papers, 
neither does as I said before, any attempt to explain the cause of 
disease, for it would only be a repetition of wise things said before. 
Happily, too, the grim dwellers of the threshold are now watched 
with eye of lynx and nerve of steel, and their newer thrusts at poor 
mankiud met or parried. Kames like those of Drs. Parkes and 
Sanderson, in this respect, are fast becoming household words. For 
the purposes of this chapter, however, I cannot forbear from con- 
densing the remarks of Dr. Angus Smith, with respect to disease 
generally. According to this authority, the classes of disease may be 
caused — firstly, by gases easily diffiised in air, such as carbonic add, 
nitrogen, marsh gas, and others ; secondly, by vapours falling in oold 
air and taken up in fogs, volatile bodies in fact, that concentrate in 
cool temperatures, and not to be classed with gases; thirdly, by 
putrid or decomposing substances, that include, with the hurtful 
gases named under the first head, many organic forms which, trans- 
ferred to a suitable soil, are capable of working havoc with life and 
health; and, fourthly, by those more organized bodies in various 
stages and ferments that have a definite existence, and that multiply 
the diseases to which they are most allied, whenever they meet with 
suitable &eldB for propagation. 
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3isiiifection is praetised by fits and starts. With ns it has been 
inly a snnuner practice, when our nostrils encounter the smell of 
msiye matters. Contagion seizes a house, or a town, and for a time 
t sanitary inspectors, and the awakened people themselves, dis- 
6ute even the most noxious disinfectants without system, and with 
) inevitable result of expending the most money with the least 
sable good result. The destruction of valuable property, a sense- 
is panic, and a relapse into the indulgence of time-honoured abuses, 
e the common results of outbreaks of t3rphus or typhoid fevers, of 
tall i)ox, cholera, or any other of the many diseases by which we 
) punished for grave derelictions of duty. We cannot neglect with 
punity the maintenance of personal and household cleanliness — 
itOation, and an abundant supply of pure water. Soap and soda 
the simplest expedients at our disposal for cleansing purposes, 
perience teaches us that ancient cities, and even modem human 
filings, are admirably suited to act as reservoirs of contagion, and 
constantly polluted by the excreta of the healthy as well as of the 
c. We have, therefore, been compelled to resort to disinfection, 
b such has been our short-sightedness in the matter, that the em- 
yment of any agent to destroy infection is too often evaded, and has 
lally been rendered most distasteful and even painful. A nauseouit 
.ting has been put upon this very simple pill. A poor woman is 
it to the oilshop for a little chloride of Ume — a foul room is thereby 
idered unbearable, the place has to be thrown open, disinfection is 
b attained, and the maximum of discomfort is attended with a 
mmum of benefit. 

Some medical men are, I fear, blameable for not estimating with 

eater precision the real benefits derived from the use of volatile 

ainfectants. They are all irritating and of bad odour, and a popu- 

r belief has arisen that unless they are foul and caustic they can 

» no good service. A distinguished chemist, Mr. J. A. Wanklyn, 

IS very recently shown that the constitution of a poisoned atmo- 

»here cannot be modified even in a small dwelling by an expenditure 

: material that would be certainly beyond the means of a wealthy 

arson. To diminish the evils of a malign atmosphere, he says, — 

ventilate," and whilst admitting the correctness of this, I shall 

btempt to show that means may be employed for fixing the poisonous 

articles floating in a fever chamber without rendering the air of 
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that chamber irrespirable, or without killing a patient by draughts 
of cold air. 

Disinfectants are employed as deodorizers and as contagion de- 
stroyers. Such agents as carbolic acid prevent the decomposition ol 
organic matter, and, theref ore, favour a state of atmospherio purity ; 
but carbolic acid is not a deodorizer. It makes, but it does not absorb 
or destroy, foetid vapours : and it is for this reason that M. Lemaire 
and others have recommended the use of carbolic acid in oonjunotioiL 
with sulphate of zinc, salts of iron, chloride of Ume, and so on. 

There is indisputable similarity between the working of putrid germs 
and of the seeds of the most virulent plagues. Fevers were classed 
of old as putrid diseases, and anyone who has witnessed the prompt 
decomposition and the foul emanations of fever- stricken beings, 
whether human or brute, can readily understand that it was no very 
indiarubber-like stretch of the imagination that led our forefathers 
to confound contagion with putrescence. 

It is, however, necessary to learn, that in practising disinfeotioo. 
we have to neutralize the products, or check the decay, of healthy 
matter separated from living plants or animalsi and that we have 
likewise to destroy specific elements of contagion — elements which 
differ in the various maladies that are known to be transmissaUe 
from the sick to the healthy. In order to illustrate this, let us take 
the case of sewage. The excreta of healthy human beings decom- 
pose, and the sewer gases belong to the class of irrespirable gases 
which cannot be absorbed into the system without producing serious 
ill effects, and even symptoms such as characterize a putrid fever- 
vomiting, faintness followed by prolonged stupor, foetid diarrhoea, 
and even death. The results are apparently undistinguishable from 
tsrphus fever. The line of demarcation between a malignant fever 
produced under such circumstances and fevers due to a specific virus 
has not yet been satisfactorily established. 

The foregoing symptoms result also from decomposing matters 
passing into the blood by other than the lungs, and whole hecatombs 
of slain through the instrumentality of hospital gangrene, pyaemia, 
puerperal fever, and allied diseases, testify to the great dangers 
arising from the diffusion of solid or fluid matters in a state of decom- 
position. In dealing with the excreta of the sick, it is not the vola- 
tile dements and simple gases that we have to fear, but the materials 
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hat adhere to anything and everything on and around the sick, and 
t eyer we allow them to pass from the sick room it is quite impos- 
ible to control them. If we even let them pass in any quantity from 
oomtoroom or house to house in atmospheric currents, we cannot 
raee them until they have victimized fresh subjects susceptible to 
hear pernicious influences. 

Ear our purpose it may be accepted as proved that successful dis- 
infection must aim at preventing decomposition in simple putrescible 
matters, or must aim at attacking fever germs as soon as discharged 
^y the patient. It is desirable that a disinfectant should be an 
intiseptie — ^viz., an agent that arrests chemical change in animal or 
egetable matters, and it must be a deodorizer, or capable of fixing 
he most noxious gases evolved. It has been erroneously believed 
liat sulphuretted hydrogen is the principal deleterious gas which 
isinf octants have to encounter — the worst kind of vermin to ferret 
at. Professor Way, however, asserts that the gaseous elements that 
re usually foul smelling and hurtful are ammoniaoal. 
The best disinfectant to deal with sulphuretted hydrogen, such as 
I evolved in the emptying of a foul ashpit, would be salts of iron or 
hloride of zinc. Salts of iron and copper are antiseptics and very 
ctive deodorizers, and would have been used even more extensively 
ban they have been, had they been harmless. But the iron salts 
tain all they come into contact with, and copper salts are injurious 
o life. Zinc salts are also inimical in this latter way. A disinfectant, 
o be available in the homes I am endeavouring to depict, must neces- 
tarily be harmless, and untQ quite recently it was not easy to find 
moh an agent. The alkaline permanganates have been extolled as 
lisinf octants. They are in maliy instances admirable deodorizers, 
but the fact that permanganates are sparingly soluble in water 
render their employment difficult, except in dealing with small accu- 
mulations of putrid matter. 

There is one volatile deodorizer and disinfectant that has been r^- 
oonmiended very strongly in some cases by Dr. B. W. Richardson and 
Mr. T. Spencer Wells, and that is iodine. In some virulent diseases 
attended with foetid discharges, a little iodine placed in a box, with a 
little muslin to confine it, is sufficient to render the room tolerable 
to the attendants upon the sick. Eor similar purposes, peat, sea- 
weed, wood, or animal charcoal have been recommended, owing to the 
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avidity with which they condense the gases of deoomposition within 
their pores. For some years, Professor Q-amgee has used charcoal 
charged with snlphurons acid as an active antiseptic, and he now 
suggests the use of charcoal mixed with chloride of aluminum, or* as 
he popularly calls it, chloralum. The sulphurous acid renders air 
irrespirable, hut chloralum, which is a deliquescent chloride of 
aluminum, attracts and neutralizes the noxious elements of a 
poisoned atmosphere: 

Having attempted to show that disinfection must he an everyday 
practice in the household, and that disinfectants must necessarily be 
harmless antiseptic deodorizers, it is not difficult to establish a code 
of rules of almost universal application. There is a caution that 
should be given at all times to a householder : — Servants cannot be 
expected to understand the use of disinfectants any more than they 
can be trusted to carry out a system of ventilation. Disinfection and 
ventilation, therefore, should, to a large extent, be automatic pro- 
cesses, and, happily, such things are to be found. 

A fusion of the two processes of disinfection and ventilation has 
been tried of late in the following manner : — The space occupied by 
a top pane of glass is fitted up with a piece of metal which slants 
from the bottom upwards, and the top is rounded in shape and x>er- 
f orated. Inside this wedge-shaped ventilator are two shelves, pierced 
with holes, the top one being made to carry a box of charcoal and the 
bottom one a piece of sponge. By this double contrivance the in- 
ventor and patentee, Dr. Howard, of St. John's, Canada, claims not 
only to absorb the watery vapour of the incoming air by the sponge, 
and disinfect any foul air that may seek entrance by means of the 
charcoal, but also to warm the cold air by the amount of friction it 
has to undergo in its ingress through the body of a ventilator which 
is already somewhat heated by the warmth of the room. If the wind 
blows too strongly upon the outside mouth of the ventilator Dr. 
Howard proposes a sliding valve to work up and down inside the 
pane occupied by the apparatus. I cannot but regard such a oon- 
trivanoe as a clumsy one. It may be said to stand in the same rela- 
tionship to either perfect ventilation or perfect disinfection that 
9puriou8 freemasonry does to what b called craft masonry, or certain 
litharges to good white lead. There is no necessity, either, to filter 
the Air of a room in such a manner. 
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There can, hoverer, be a rtrong ease made out whj the water- 
oloset pana of a tioase aho^d be diaiiifeoted, and I un able to point 
out an apparatufl which fnlfilH every requlremeiit for tiiat potpOM. 
It is exhibited at Fig, IBZ, in leotioD, and U known as Brown's 
^ patent wlf^aotiiig disinfector. The objeot is to 

deUver at every npheaval of the handle a 
certain portion of a floid disinfeotant; viz., 
ohloralnm. The constmction is the essence of 
simplicity. In a metsl, sIssb. or eartheoware 
I vessel holding a gallon of disinfecting fluid a metal 
T^ syphon b fixedt and the bottom is coiled and has 
a small inlet, by which means the syphon fills 
itself. When the closet handle is raised, the water 
nuhing down the snpply pipe to flush the basin 
OBDses a Taounm in the disinfeuting syphon, and 
its contents are blended with the water. By this 
of the deod(»dzing floid is retained in the trap or 
basin where it has no sinecure of work to perform. The syphon refills 
in a few seoondst and as only a eerlatn quantity is discharged, a pint 
of disinfecting fluid, costing one shilling, mixed with sufficient water 
to make up the gallon, will servo aboat 110 distinct actions of the 
closet. The cost of the [appaiatos is aboat eighteen shillings, and it 
can be fixed in an how to a water-closet of any pattern. The vessel 
containing the floid is nsnally fixed upon a bracket in a comer above 
the seat. This kind of apparatos can be fixed to a tap in the stable, 
or anywhere else, and water containing a percentage of the medicated 
fluid drawn off into buckets, or mn off into the pavement drains. 

Such disinfectors are not new, bat the above is the Bimpleat. A 
patent automatic apparatus for a similar purpose was introduced some 
little time ago by lit. Spencer. It is also worked by the handle of 
the closet, and fixed on the wall above the seat, but it is dependent 
upon a complicated action of wires and cranks, and its cost is, 
mOTeover, thirty ahiUings. Similar contrivances are sold adaptable 
to the earth closets now in use. Whether it be trae or not that the 
partisans of the earth closet Sxst drew attention to the disinfeotion 
of the excreta, I do not know, but at all events they were not for 
behind. I have already given an example of these as applied to the 
earth or ash closet. As a matter of course they are chiefly powdered 



102 The Number of Disinfedards, 

disinfectants. Mr. Bannehr, in his improved ash closet, uses a simple 
carbonaceous powder, chiefly as an absorbing medium. 

Kothing could be more wearisome than wading through the historj 
of disinfectants, and yet an occasional smile would be sure to light 
up the way. Who would propose to burn incense to the god of Stink» 
at various times throughout the day, in the shape of patent pastiles, 
composed chiefly of charcoal, sulphur, and nitrate of potass ? Or who 
could be brought to look, Hindoo fashion, on his patrimonial open 
drain or sewer as a Eiver Ganges, and with religious punctuality set 
adrift upon the water there a sacred vessel which would admit a 
certain portion of such water, and also containing a phosphuret which 
would decompose in contact with the water, the gas and flame thus 
evolved being understood to neutralize the evaporating poison of 
Siva, the destroyer ? And yet men have paid for leave to rivet such 
absurdities upon us, and the cry is " Still they come." Since the 
time of M. Legras, who, in 1849, claimed to discover,*and patented, not 
less than twelve disinfectants (three liquids and nine powders), what 
have householders not had to endure P 

Apart from the many simpler disinfectants, such as earth, ashes^ 
charcoal, peat, salt, sulphur, gypsum, alum, vinegar, and tar- water, 
&c., suitable for the coarser purposes of a farm, the disinfectants for 
the house now in commerce may be reckoned on the Angers of one 
hand. I have already given a general indication of the action of 
each, and will only add, that these useful agents have now been 
brought to such a state of perfection, that the person who chooses to 
make up his own mixtures, puts himself in the position of an ague 
patient, who, ignoring the labours of chemistry, prefers the powdered 
Peruvian bark to the sulphate of quinine. 

The disinfectant used in a household ought certainly to be a non- 
poisonous one. Fortunately, or unfortunately, there is not any choice, 
for the only one of this description is chloralum, now adopted by the 
Board of Trade. This is the popular name bestowed upon it by its 
inventor, Professor Gamgee. It contains 1,600 grains of hydrated 
chloride of aluminum to the pint, or about 76 grains to the ouncey 
and is sold in a fluid and solid state. Slightly diluted, the former 
will disinfect secretions in the utensils of a sick room ; and exposed 
in a saucer in its concentrated form, I have foimd it to remove even 
the smell which ia given off by a newly-painted room. In its 
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)Owdered state it may be sprinkled in cellars, larders, dust-bins, 
ish pits, stables, piggeries, poultry bonses, and wberever a smell is 
tontinnally arising. In the deodorization of sewage, whilst being 
)nmped oyer the garden, one gallon of the fluid, or three pounds of 
;he powder, will suffice for 150 gallons of sewage. 

As regards the disinfection of clothing in the laundry, Mrs. 
Meredith, the patroness of the Discharged Female Prisoners* Aid 
Society, lately wrote to the Standard newspaper as under : — 

*'Th0 articles taken in for the irasli are fairly eprinkled with chloralnm powder; 
Aej are then packed in sacks, in which they remain for about two hours, when 
Umj arriye at the waahhouse. They are then unpacked, and shaken singly. After 
Ois they are put in a large tank, where a great quantity of water flows over and 
throogh them. In this way they rest for at least tweWe hours. They are then 
immg cmt,| and undergo the ordinary process of washing. It is highly satisfactory 
o add that not the least deterioration of texture or colour results.*' 

At the washhouses referred to by this lady, a great number of 
iromen are employed, and nothing but washing the clothing of the 
dck is carried on. 
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CHAPTER X. 

UTILIZATION OF SEWAGE FELTKATION. 

Haying noticed tlie various systems of collecting the different effeU 
matters, and pointed out the most worthy ones, a few lines as to their 
ultimate disposal may not be unwelcome to the reader. It is at all 
times preferable to follow things to their finalities, and fortunately 
the ulterior use of sewage will not require much word painting. 
Filtration, precipitation, and irrigation, may be said to comprise the 
different methods of utilization, and we will now see in what manner 
they are each carried out. 

Filtration may be either a means taken to reach an end, or it may 
be the only thing desired. Simple filtration consists in separating 
the matters in suspension from the liquid portion of the sewage. The 
outfall of the sewer may lead to a series of filtering beds, or the solid 
matters may be seperated by subsidence in a tank fitted with per- 
pendicular or other screens. In both cases the liquid overfiow is 
allowed to run into the river. The solid matters, which turn dark 
in colour as exposure goes on, are then taken out of the filter or 
screening tank and mixed with the town ashes collected by the dust- 
man, or with street sweepings. In this state it becomes manure, and 
is purchased by the agriculturists of the neighbourhood. The fiuid 
portion, as we have seen, escapes into the rivers and brooks, and this 
frequently gives rise to costly litigation. No doubt exists as to the 
great quantity of animal and vegetable matters still held in solution 
by the escaped water, and its liability to putrefaction. If allowed to 
settie again, freshly suspended matter becomes evident, accompanied 
with turbidity and smell. This is pointed out by Professor Way, 
and he has furthermore shown that the effluent water is still charged 
with gases produced by the decay of the animal and vegetable refuse, 
the soluble mineral compounds of the sewage being of course also 
present. Sometimes this overflow water from the filters is, however, 
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lade uBefuly and even after it has escaped into the hrook the waters 
I such riynlet are used in irrigating the meadows lower down the 
nream. At other times the water is pumped up to the top of an 
ijoining fields and a rude kind of irrigation carried out. This kind 
I filtering, however, must be accounted as mere straining. Stdll it 
\ recommendable as a primary process in all cases of irrigation, 
or whilst keeping back from the ground the thousand and one sus- 
>ended matters which can in no way benefit a farm, and which only 
mpede the flow in the carriers, it does not sensibly impoyerish the 
ewage. 

A stream of sewage may contain all kinds of animal and vegetable 
latters, and that too in all sizes, crude aad manufactured. A wreath 
I flowers or a currant bush, a chignon or a dead dog, in fact anything 
lat wiU swim, are every day noticeable at some outfalls. Many 
oating matters even pass through and over some kinds of tanks, or 
re retained there and clog their action. The most efficient con- 
ivancefor intercepting these objects at the sewer outlet is Mr. 
aldwin Latham's Extractor, which may be shortly described as a 
irge wheel divided into compartments actuated by a turbine^ — 
le former furnished with an Archimedean screw, which receives the 
>lid matter from the wheel, passes it on to another screw, and so on 
) waggons in waiting. 

Mr. Sweetland, of Hendon, has lately made some experiments in 
he direction of filtering sewage, and he beUeves that the effluent 
rater might be rendered fit to mingle with that of brooks, and a 
valuable manure moreover formed by the filtration of sewage 
n air tight tanks, the water being forced downwards through suc- 
cessive trays, each laden with some porous material. A patent 
nethod of filtration of sewage through tanks of ashes and vegetable 
3harcoal has lately been brought out by Messrs. Weare and Co., at 
3toke-upon-Trent. By this process the suspended excretal matter is 
satisfactorily arrested. The fluid which escapes from the top filter is 
then made to pass through three other tanks with ashes of graduating 
fineness, and the effluent water is said to be non-putr escent, and to satisfy 
the Government requirements. The charcoal and cinders in this car- 
bon-filtration process, when quite saturated, are dried in the sun and 
re-used. The solids are mixed with phospate of lime and soot after 
being ground, and this is sold as phospho-carbon-maaure. 
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Had it even been previonsly unknown, the present outcry as to the 
sanitary state of New Brompton would prove that some of the water 
pumped from the shallow wells in London is simply filtered sewage. 
This establishes the fact that sewage can be filtered. Intermittent 
downward filtration through chalk or sand appears to be the most 
suited for the purification of sewage. This purification is the result 
of oxidation, but in order to be effectual, there must be a regular 
aeration of the filtering material. There is no question that this kind 
of filtration is superior to upward filtration. A serious objection to 
its use, however, is that it is non-productive, that the sewage is not 
utilized, and that it is merely a means of producing purer effluent 
water. It is, however, urged of late that the sewage of 3,000 indivi- 
duals can be filtered of its impurities through one acre of land, and 
that edible vegetables can be grown on the filter at the same time. 
But fears have been expressed that this would be too much for the 
land, and that its pores would choke up. Narrowed down into a small 
compass, an efficient downward filtration through a few feet of soil or 
cinders, or some porous medium, will effectually cleanse the drainage 
water of a town, but it is to be recommended only where irrigation is 
found impossible. By this kind of filtration all the valuable consti- 
tuents held in solution escape in the effluent water, and are lost to 
agriculture. 

PEECIPITATION. 

Having dealt shortly with the filtration of sewage, and pointed 
out its wastefubiess, we approach the subject of the precipitation of 
sewage. This means the treatment of the sewage with different 
chemical re-agents, whereby a few or more of the useful constituents 
are deposited. Sometimes the chief object in view is the purification 
of the water contained in the sewage, and this is especially sought 
after when the effluent water must necessarily escape into a con- 
tiguous river ; at other times, the chief object is the manufacture of 
a saleable manure, and this can be prosecuted when, for instance, the 
effluent water can be led into the sea, or in cases where the river is 
too vast to feel the pollution. It must be borne in mind that it is not 
sought to manufacture drinking water out of the supernatant fluid of 
the preoipitAUoji tanks, but only to come up as near as possible to the 
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oammandments Teoommended to be enforced upon all sewerage 
•allies by the Sirers Pollution Commissioners in 1868. 
indreds of systems of precipitation have been tried on a small 
in the laboratory, and scores have been carried out very exten- 
f indeed. Each country in Europe may be said to be interested 
rery one of these experiments, large or small. The chemical 
nry of any civilized nation bristies with propositions, more or less 
t, as to this method of satisfying the question of the disposal 
Bwage, which surely must have been the veritable query pro- 
ided by the ancient Sphynx. Some of the precipitating in- 
[ents tried are simple, some costly, some are even imported from 
lany because they can be purchased there cheaper than in our 
oonntry. The chief value of some of the produced manures may 
id to be owing to the expensive materials used— in other words, 
aost valuable matter precipitated was that which had been added 
e liquid sewage. 

me of the processes of precipitation obtained a very large patron- 

and joint-stock companies were formed to work them, which still 

per more or less ; others which bade most fair at first were finally 

idoned as much worse than merely non-remunerative. Some few 

still carried out as a means of purifying the sewage water to 

it of its being turned into tbe streams and rivers, though they 

worked at a |loss. The manures produced by several of the 

imes are considered tolerably satisfactory, considering the valuable 

s which escape in the water ; others disappointed the shareholders 

ratepayers in this way, and it has occurred before now that the 

ners around preferred the commonest raw manures to the patent 

s, which were to approach in excellence the guanos of Ichaboe and 

incha or Augamos. Sometimes the manipulations were attended 

an intolerable stench, which were only deodorized by an injunction 

m the superior courts of law. As for the water which ran off after 

wt of these exploitations the clarification was incomplete always, 

the decomposition simply delayed. 

The chemical and other materials used in the various precipitation 
ocesses are very numerous. For instance, lime was tried at Lei- 
ster and Blackburn, and this material, mixed with chloride of iron, 
us tried at Northampton, and with perchloride of iron at Croydon. 
ille*s method, now in use at Wimbledon, is in like manner a mixture 
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of lime, tar, and chloride of magrnesiom. Lime has also been mixed 
by Mr. Holden with snlphate of iron and ooaldust for the same pox- 
pose. Mr. Jones and Lieut. -Colonel Scott, both of Ealing, also made 
use of lime, the former mixed it with 20 per cent, of petroleum «r 
acid tar, and the latter supplemented a separate lime treatment bf 
one in which several metallic salts played a part. 

At Cheltenham and Stroud Mr. Bird's process has been tried, wMflb 
is an addition to the sewage matter of crude sulphate of alumina. 
To this Mr. Stothert adds sulphate of zinc and charcoal. Salts of 
zinc and manganese have also been experimented upon, so have the 
carbolates of lime and magnesia, and the sulphates and super- 
phosphates of magnesia on Mr. Blyth's specification. Hydroohloos 
acid, sulphite of iron and salt had before-time been tried sal 
found wanting. I have already, when speaking of ashpits, inBtanedi 
a few methods of dealing with feculent matter, and muneraai. 
others can be gleaned from publications which treat upon suoh 
matters. I will add, however, what may astonish some readers-^iq^ 
wards of fifty English patents were taken out, in a more or less oom- 
plete manner, between 1857 and 1871. This is quite sufficient to 
innoculate any reader, who had previously slighted the questLom, 
with an idea of the vastness of the subject. 

The system of precipitation now most in use is the alum, bloodf 
and clay, or the ABC process— the patent of Mr. Sillar. It has been 
carried out at Leamington and Hastings. The newest system is tlie 
phosphate of alumina process, the patent of Messrs. Forbes and Prioe, 
and is being tried at Tottenham. It is not my intention to compare 
any of the many systems, because such a comparison would require 
a work to itseK. The reader must consult the treatise of Dr. Cor- 
field, and especially the Reports of the Sewage of Towns Commissions, 
the Reports of the Bivers Pollution Commission, and the various 
reports of the Medical Officer of the Privy Council. It would be 
useful also to consult the yarious Reports upon the Utilization of 
Sewage published by the Boards of Health of various districts. The 
reader by that time would be doubtless inclined to look upon the 
chemical treatment of sewage as a delusion, or at the most a traa- 
sitionary arrangement. 

IBBIGATION. 

Irrigation as applied to sewage meauft \i\ifi ^v^^^^^"^ ^^ ^Ss^ud 
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e to the land with the ^iew of interoepting the fertilizing oon- 
ats, and oleansing the water of snch sewage. It is admitted on 
aids that sewage water can never he rendered fit for cnlinary 
ses, hat the earth, if sufficient time is afforded it, will so oxidize 
Iter it that the effluent water will he seen eventually to escape 
sost a pure condition. 

» proper application of sewage is to run it over the surface of 

round, and not to apply it hy means of underground pipes. The 

of the plants ahsorb the sewage as eagerly as do the majority 

Qs. The best proof of this is instanced by Professor Gorfield, 

le case of the Figgate Whins, near Edinburgh. What 

ind could not absorb the grass roots did, and enormous crops 

he result. In such sandy farms there is seldom, if ever, any 

nt water, but it can be discovered by digging, and when so laid 

it has been found comparatively pure. It has been proposed to 

the peat bogs with abundance of liquid sewage, and experi- 

s made in this direction have shown excellent resulvS. The 

difficulty of course with the Irish bogs would be to convey the 

^e to the bogs— but this could be done very well in peat tracto 

ihose of the Marquis of Downshire, beyond the Chair of Eildare, 

,aking use of the Dublin canals, and constructing tank-shaped 

). The reader, in whatever part of the country he may be, if 

anxious to inspect the modiM operandi of a sewage farm — will 

ably soon not have far to go, for such farms are fast multiplying. 

London resident can inspect meadows irrigated in this way at 

rdon. Barking, and Romford. The inhabitante of the Midland 

ities, &c., can satisfy their curiosity at Malvern, Warwick, 

ibury, Cheltenham, and Oxford. The Welsh, Scotehi and Irish 

ners, are also fast becoming enamoured of the system — and even 

man landowners are following the Englishman's example. 

.liere are two systems of applying the sewage to the land : one is 

I distribution of the material by the aid of the hose, much 

the fire-engineman delivers his water. In this case the sewage is 

Lveyed to the fields in underground pipes. As stated before, this is 

t an approved method, as it is the roote and not the leaves of the 

ante which require drenching. It is claimed that by this system 

ery portion of the laud can be got under control, but I believe it is 

at becoming obsolete. The other method of delivering the sewage 
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is ly open ohannelii upon the Hnriftoe of the ground. Such 0| 
exposure does not appear to entail any appreciable loss of thi 
volatile conatituenta of the aowage. The irrigating fluid i 
carried across the field at various levels and allowed to sprat 
naturftU7 downwards, or pieoea are set apart, cud the Bewage oamer. 
carried along the centre and emptied on each aide. These ai 
respectively called the " pane end gutter " and " ridge and farrow 
plans, and the latter ia generally deemed the most sucoesafiil. I gal 
aniUuBtrationof the best kind of "carriers'' and sluice valves at paj 
27. The condition of the sewage led upon the land depends a 
conrae greatly upon the presence or abaence of the at^irm and sabsoi 
waters. To keep these out of the sewage altogether would necesaital 
two separate ayatemB of drainage. This would he very expensive, m 
the cost would be enhanced by the fittings uecesaary to enable til 
sewage drains to be flushed by the surface and other waters, Th 
infusion of these waters would also be absolutely neoessary in dl^ 

■ Hcaaons, when the sewage would be too strong and need such dilatiM 
During the driest part of the season last year the escaped waters hai 
frequently to be caught and repumped into the tank, in order to cana 
the mass to flow in the carriers. It is not, moreover, unoommonfi 
find the sewage irrigation carried out in the middle of winter, so as t 
prepare for a precocious spring crop. 

Every great scheme has its veied questions, just as every oli 
conntr; side has its partionlar ghost, and sewage irrigatioa ha 
also afforded its quota of controveray. One point in dispute ia 
the necessity of aab-drainage on irrigated lands. Mr. Bailey Denton 

I holds that under drainage is on essential to all proper irrigation, and 
Kr. Baldwin Latham is of opinion that Eupersaturation is impossible, 
at least that suh-drainage is only neoessary iu dense cold flat soils 
where there is no natural circulation. Another debateable matter ia 
the probabilty or otherwise of engendering parasitic diseaaes by ths 
wholesale distribution of sewage upon grass and vegetable prodnoing 
lands. Those who are curious will find some original papers by Dr. 
Cobbold, the celebrated helminthologist in the " Veterinarian." 
These and other oontributtons from the same pen caused at one time. 
oousiderable sensation, and a believer in the representative philosophy 
of Emerson, might fairly have said that at last the time of Entonw 
iad oome, and with it the man. The question is still occoaionallr 
i^rii'aflj- debated. 
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e crops grown upon the yarioiu aemge farmB are of great 
ty. Professor Corfield mentions a catalogue of thirty-eight 
«nt vegetables which have been raiBcd upon the Lodge Farm at 
ing. Yarions cereals head the listi then follow in due order 
es, cabbages, root crops, potatos, salads, currants, and berries 
1 kinds. The crop mostly grown is the Italian rye-grass, 
h is said to be more suitable for the elaboration of milk in the 
than any other. Mr. Hope considers this grass to be the staple 
ige crop. ' He considers that it will produce, under proper 
Bgement, and sown in August, oyer ninety tons per acre in one 
m, in ten different crops. One would cod aider that this is 
sation with a yengeauce, and that Victor Hugo, (when he wrote 
amons Paris-sewage chapter in "Les MiserableSf** which the 
ly perhaps, owes to the before-published treatise of Parent 
latelet,) neyer dreamed of such wholesale reconyersion. 
is an interesting fact, and Dr. Buchanan youches for it, that the 
1 rate is notably reduced in places where pipe sewers haye been 
-phthisis, especially, disappearing with an improved drainage, 
satisfaction is further enhanced when we read, in yarious 
leal reports, that irrigation, as practised above, in no way what- 
encourages typhus, enteric fever, dysentery, or cholera, even in 
emic seasons. Such a condition of things ought to make us 
ikful, for it is evident that the water-closet and not the earth-> 
et system will ^ally prevail over the land. 
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CHAPTER XI. 

SMOKE DEAINAGE, BOOF GARDENS, AND SMOKE SEWERAGE. 

One of the best proclaimed nuisances of modem days is the smoke 
nuisance— and many means have been tried to avert it. But a fear 
has been expressed that if we had a more perfect combustion than wa 
have, if no smoke, or unconsumed carbon were to escape from our 
chimneys, we should be worse off than ever, unless we resorted to the 
use of an enormous chimney, which would take up the cart)onic and 
sulphurous acid gases to a height where they would be diluted by the 
" viewless winds '' as fast as they left the summit. The carbon, the 
soot, the smoke would, in other words, prove less noxious than the 
poisonous gases which would in that case descend from our chimneys, 
and deteriorate our immediate atmosphere. And there is little doubt 
that there is good sense displayed in the expression of such a f earw 
Hence it is that without exception all who have advocated the idea 
of smoke drainage, specify the use of a lofty shaft. In the first 
portion of this chapter I propose to confine myself to a short exami- 
nation of the removal of smoke in fines or drains apportioned to 
smoke only ; the idea of passing our smoke into the sewers I will 
allude to at the close of the paper. 

The first gentleman who recommended the adoption of smoke drain- 
age was, I believe, Mr. Spencer WeUs, in August, 1853. He was 
then editor of the Medical Times and Gazette, and his words were 
repeated as late as March, 1863, in the Social Science Itevieio, He 
says :— 

** If they (the factories) do not produce the great cloud of smoke, they certainly pro- 
dace a great, cloud, as any one may convince) himself. By an improved constmctioB 
of fireplaces in private houses, the present wasteful consumption of tael and unneees- 
sary production of smoke may be diminished— by at least the half. We do not despair 
of seeing London freed from this— its inhabitants breathing as pure and clear an air as 
those of Paris, Berlin, or Vienna ; and its buildings, cleansed from their present funereal 
coating, standing forth in all the unsullied beauty of their architecture. 

" In this case a new feature would be added to the architecture, and we should 
then see a number of beautiful structures, not unlike miniature representations of 
t^e gigantic a^nedncto of the ancient Komans, replacing our present uniightly 
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eUmnqri, ud eutTing ill the aaoke throngli cloud undiilu to eentim faniaca 
where It would be In ■ gnat nuMore connimed, and Its remainlnf portioni di<- 
elurged at ■ helglit too gmt to be bjnriDni or mulfhtly. A BmsU imoke latc, girirg 
ni pure «lr, wgnlfl iorely be ai eheertollf bonu u a lewerrile, whieli oeIj ptttlflei 
ovr hoiuH by polluting oar liTer." 

The naderwill find a Hiies of esoellent papers upon the evil effects 
of smoke npon our health by Dn. AngnB Bmith, Calvert, and Ur. 
Bpenoe, in the Tolnme of the Chamical Stwt for the year 1860. 

Hr. B. W. Gibsone has bIbo for some time persistently urged the 
principle of Smoke drainage, and amount its adyHntagea he ena- 
mentes:— 



or fa 



lelna 



— Diml 



•sriooB cilmney 8tBck»— Abience of »rchll«tor»l ilsflgnrHnents, aarh as zinc eowla 
Mid red orlindrid pota — Bavlnfr or fui-l by total coniuniptlon of the aiauke In ttie ^ate, 
the tire baming downwaida Inilead of upusrda— GrCHtct eare in cleuiaing tho flo 
frran uot, and In the reroaval of uhea — Bteadlnesa and iTTerenibllity of alr-dniugb 
and poTcr of thoronghlf TsntilaUng a room, eren vbfll unfaniigtied with a Bre." 

Some of his conolnsionB are not, however, very clearly pnt. 

The theory of the removal of smoke on the smoke drainage principle, 
is very simply iUnstrated at Fig. Ifi9p. Here is repreaented one of those 




large squares which the sooialist teacher, Ur. Owen; proposed at one 
time to build in Liverpool. The principle of saoh erections was even 
discussed by him and others in the Social Hall of that city. About 
a hundred honsea were to be arranged in this form of a square, with a 
ohimney shaft in the centre as drawn at Fig. 153;, The smoke from 
ea<^ side of the quadrangle was to be taken into the monster chimney 
by descending flues from each house, joining into anondetground flue 
leading into the shaft, as seen at Fig. I52q. A. section of the proposed 
underground flue, about 30 inches square, shewing the proposed double 
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walling and percolation trongli below, is given at Fig. 159r. At the 
cliinmey base, a chamber was to be oonstmoted—a regular fomaoe 
for the creation of a perfect draught, was joined to the shaft. To pre- 
vent diffusion of the heat, the first fifty feet of the chimney was to be 
built with hollow walls, as shewn. Mr. Gubitt and others afterwards 
took up the idea, and prepared similar schemes for building houses in. 
blocks, and connecting them to the central shaft, by means of descend- 
ing: and underground flues ; but I believe none were ever carried out. 
The idea was further elaborated of late in the columns of the Times^ 
and is now more or less familiar to alL 

Several objections have been raised, even fulminated, against the 
above scheme, but, I think, after an insufficient consideration of the 
question. The projectors of a new scheme have generally consumed 
more of "the midnight oil than have their critics. The gravest objection 
raised, was in a late number of a building paper, viz., '* that few men 
would be brave enough to take a house, the comfort of which depended 
onlthe constantly successful issue of combined action, over which he 
had no control." This must be conceded at once. But no wise 
partizan of the scheme would urge the indiscriminate connection of 
all fire-places to a drain of the kind, and unless the surroundings 
were in every way favourable. 

It could only be worked well in districts originally laid out 
upon this principle, such as conceived by Messrs. Wells, Spence, 
Owen, Cubitt, and the other originators of the plan. Another objection 
was, that underground London, and other cities, are sufficiently 
crowded already with bricks and mortar. Many do not consider this 
a conclusively deterrent reason, and I am one of them. Some aver that 
it would interfere with the liberty of the subject, to make drainage 
compulsory. As for that, a present opponent of the plan may rest as- 
sured, that if it was found to answer, a coercive law would soon follow, 
but that no act of constraint will be passed until it is proved 
considerably more beneficial than the present system. A more worthy 
objection is the difficulty of getting rid of the soot in the drains. A 
fan or blower would be, for the most part, inoperative. But it is 
urged that as the combustion would be improved, there would be less 
soot ; and what there was formed could be removed by the periodical 
introduction of scrapers, or such-like simple machinery. 

Tie preventioii of black smoke from our workshops occupied the 
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'mention of our mairnf aoturera and ohemists long before the passing 
the Smoke Act of 1854. During the past seventy years no less than 
) patents for smoke prevention have been taken out in England 
me. Some were for preventing this dense smoke by preparing the fuel 
th chemical substances. For instance, Mr. Holmes, in 1857, proposed 
e admixture of salts with the fuel to be burnt. In the following 
!ai Messrs. Bergevin and Salva recommended the fuel to receive a 
mehe of certain diluted preparations of manganese and nitrate of 
da combined with oxide of iron, and Mr. Blethyn anticipated the 
osolidation of coal and pitch now so common in our patent fuel 
vks. A more elaborate treatment was that introduced by Mr. 
ery in 1862, who purified the coal by means of steam and chemical 
agents, which latter were progressively applied as the coal became 
U heated. 

[he diffusion of smoke from the chimneys of manufactories was also 
empted to be cured by a nicer regulation of the supply of fuel, by 
dng the coal in a hopper, and by injecting hot air into the fur- 
ies. In 1860 Mr. Birch conceived the idea of compelling the smoke 
repass through the fire. Messrs. Gallaf eint and Pontifex explained 
it the principal causes of the consumption of smoke were the regular 
lerstices provided in the burning material} and they suggested 
aerical or polygonal coal blocks pierced in some cases with holes, 
is ball theory had been recommended by Mr. Ducayla as far back 
1853. A totally different cure was also sought by the distillation of 
e coal. Amongst the first proposals of this kind was that of Mr. 
)ume) in 1838, who constructed two retorts in the furnace and 
tiptied them alternately into the fire. Mr. Leighton varied this by 
le insertion of a coal-coking chamber at the back of the fire. Mr. 
}ssa, for his part, practised dry distillation before consumption, and 
mveyed the evolved gases under the boiler, which they served to 
eat. As for another patentee, Mr. Hick, he advocated the division 
f the boiler into two parts behind the furnace, and the construc- 
Lon of a walled-up gas-chamber between, where the smoke could be 
atisfactorily dealt with. 

The injection of combustible gases was reckoned upon in the 

•eduction of the smoke nuisance. Mr. "White's idea in 1849 was the 
introduction into the chimney-fiues of gas obtained from the decom- 
position of water. During the years of debate upon the Smoke Ac*" 
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Mr. MTonnel suggested that a jet of common gas should be lighted in 
the flues, and the smoke burnt in its upward voyage. Mr. ChibnaU 
improved upon this by describing the coils of bent and perforated 
gas-tube which was to perform the wonder. The idea of ordinary 
gas was subsequently ignored, and jets of hydrogen gas substituted 
by Mr. Lancaster. Even the idea of gas altogether was scouted by 
Mr. Houston, who was for stopping the ascension of smoke by blowing 
a stream of Are upon the coals, and consuming the smoke in its very 
birth. 

Partially satisfactory was the injection of air or steam into the flues 
or upon the fuel itself. Amongst the flrst plans which appealed to 
public favour was that of Mr. Ivison, who projected a stream of steam 
between the Are and the boiler, the heat decomposing the steam, and 
causing the liberated oxygen to unite with the carbon of the smoke. 
But the most complete system of treatment with steam was the one pub- 
lished in 1865 by Mr. Sicardo, who, instead of permitting the smoke ta 
escape up the chimney, drove it, by an air-separating fan, into a twin 
pipe, the smaller and lower part of which conveyed the smokeless air 
to the chimney, the upper and larger one taking the smoke, &o., to 
a reservoir, from whence it was borne, with a quantity of exhaust 
steam, to the underside of the Are grate. 

Other cures were sought with more or less success. The general 
arrangements of the diflerent parts of the furnace were altered in 
nearly every known way. To give an ordinary instance, smoke-dis- 
tributing pipes were made to perforate the bridge of the furnace, and 
these were heated to a red heat, the combustion of the smoke taking: 
place in its passage through them. The smoke was also invited by 
Mr. Holt, in 1856, to a regular contra-danse on the floor of the fur- 
nace, its partners being represented by different sets of flre-bars, and 
the figures described being purposely circuitous. In some other 
schemes the volatile products of the furnaces were heated, and the 
smoke consumed in that fashion. Amongst such plans was that of 
Mr. Rydell, in 1861, who passed the smoke through a red-hot retort. 
As for the systems of curing smoke by regulating and distributing the 
supply of air, and mixing hot or cold air with the smoke, they 
number more than three hundred. In point of number, the plans 
broached for compelling the smoke to pass over or through incan- 
deBoent fuel come next, snch as, for instance, by making use of two 
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»mbined furnaces, and oansing the smoke of the newly stoked one to 
iter the other. 

The aboye briefly represents the various g^roups of devices for dispens- 
ig with the black smoke of the manufacturing chimneys. As for the 
ghter coloured and better consumed smoke given offby our household 
res, not less than 30 different modes of dealing with it have been 
dggested. There are also above 150 different kinds of domestic fire- 
places in the Building market. Add to thesoy upwards of 50 methods 
f sweeping flues, and over 110 different patterns of chimney pots, and 
hese compilations will doubtless convince the reader that smoke 
as been considered from nearly every point of view, and that 
t all events, the lofty shaft and underground soot drain should now 
I its turn have a national trial. If it prove a success, let all the 
soplfi cry Eureka! if a failure, let a final Vale! salute it; and let 
s take to other promising schemes — the heating of the factory 
imaces, steamboat boilers, and public buildings, by means of the 
apours of hydrocarbon liquids, and a still further prosecution of 
ae advantages offered by the purer kinds of lighting gases. We may 
1 this way improve our atmosphere, as well as economise the contents 
f our fast emptying coalfields. 

There is no doubt that an eclectic scheme of getting rid of the bulk 
>f our dark smoke could be devised out of the many plans now 
»xtant. Some of them act tolerably well even now, and would work 
oetter if enforced, and the consequent improvement brought to bear 
apon them which always follows a demand for a particular thing. 
What a picture of blackness must have hung over towns like Man- 
chester in the earlier part of this century ? The condition of the 
London atmosphere must also have been abominable. Not a little 
remains yet to be done. How frequently do we notice that, for very 
cleanliness sake, even in the West-end of the Metropolis, a piece 
of finely-perforated zinc is made to act in lieu of an open ventilator ? 
It is also a horrid scandal that, in order to keep out the ** blacks and 
smuts," the artizan classes should be obliged to close the windows of 
their contracted rooms, and that disease should result from such im- 
perfect ventilation. One can even notice in some streets the poor 
woman's single room made to do duty as a laundry, and the only- 
window shut to ward off the dirty fiakes of carbon. That such evils 
are even yet the rule in some towns is ably proved in the speech 
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delivered by Sir K. Peel, ia his place' in the House of Commons, on the 
9th of March, 1866. It was on the very outskirts of patience that 
the first smoke-consTuning furnace was built; — ^will it be on the 
threshold of wisdom that the pioneer smoke drainage shaft is 
erected ? 

Descending to the minutisB of the smoke question, there can be na 
doubt that the oftener the present chimneys are swept the better. 
Too frequently the soot is allowed to accumulate until it holds 
together no longer. Id cases where a contract cannot be made with a 
suitable sweep, or the monthly charge exceeds the means of the 
householder, why not sweep out the vents by home labour with the 

aid of such machines as are sketched 
at Fig. I59s ? These represent the 
cheap contrivances for this purpose, 
sold by Mr. Black, of St. Andrew's 
Square, Edinburgh. The upper design illustrates a brush of 
whalebone, with a rope attached to the centre, on which wooden 
tubes are threaded like long beads. Each tube has a metal ring 
at the end, into which the other end is socketed. All that is 
needed is to push the brush up the chimney) and then tube after 
tube, until the top is reached, when a tug at the rope will dislodge the 
collected soot. In the more crooked flues, the Malacca canes 
screwed together, as shewn in the lower sketch', will be found 
effectual. Soot sheets, with telescopic rods for fitting into the fire« 
place, and sleeves for putting the canes through, and so enclosing the 
soot whilst sweeping, are sold by the same firm. One point is well 
worthy of attention in the construction of fines which climb an out- 
side wall, and that is the insertion of soot doors and frames, which 
will enable the chimneys to be swept from the outside, and save the 
inconvenience of taking up the carpets or covering the furniture in- 
side the room. The above contrivances will also serve for removing 
obstructions in drains. 

THE BOOP GAEDEN. 

Mr. Charles Eeade, in the Fall Mall Gazette^ not long ago, 

published a protest against the present system of conical roofs, and 

an invitation to embrace what he terms the Eationol Hoof system. 

This ia merely & fiat roof, which will admit of perambulation over 
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and of utilization as a drying ground, &o. But, as Mr. Robinson 
inted out in The Garden, for Deoember, 1871, Mr. Eeade over- 
)ked the greatest of the advantages which a flat roof would offer, viz,, 
(plendid site for a garden. Such a garden would neoessarily be roofed 
er. 

The case for the roof garden is admirably stated before the public, 
hois to judge it, by Mr. Parsons, in the columns of the American 
[grieuUurist, I extract the following portion of the letter, which 
sals with the practical part of the question. 

*' The superficial area of nearly erery good city house la more than twelve hnndred 

Bare feet. This would contain quite an orchard of fertile little ftruit-trees. If one 

shes no flowers, hut fmit only, he can haye forced peaches and nectarines aX a season 

len he cannot buy them for less than a dollar esoh. Bat if it be desired to haye the 

ose filled with flowers through the winter, we cannot cultivate forced fruit. We 

1, however, have flowers, stone fruit, and black Hamburg grapes in succession. If 

3 houce hasi been filled with flowericg plants in the winter, and there is plenty of 

rd room, they can be taken out and arranged in groups in the yard as soon as all 

nger of frost is over. The bouse can thea be filled with peaches, plums, and necta- 

les in poiBf which can be obtained of the nurserymen ready for fruiting, or prepared 

e preyioas year by the fiorist having charge of tbe house, and kept in the cellar 

ring the winter. These can remain in the house until the fruit has attained suf- 

iiBDt size to be safe, when, they also can be grouped in the yard, where they will grow, 

id ripen early and well. Their place in the hoase can then be supplied with grapes 

X>ots which have been retarded by bting kept in a cool, dark place in the cellar, 

liese wiU then bear abundantly during the summer, and before the fiowering plants 

iquire to be taken in the ensuing autumn, will duly respond to the tiller in Black 

[amburgs and Muscats. Two pounds to each vine, or four hundred pounds of grapes, 

rould be a moderate estimate for the space mentioned." 

Mr. Parsons proposes to lay upon the roof sufficient earth to form a 
latural garden, in contradistinction to a garden made up of congre- 
gated pots; but on this point I believe that he would meet with 
atrenuous opposition even from those who accept the principle of the 
roof garden. A sufficiently pleasing coup cTceeY could be manufactured 
with the aid of variegated vases, and boxes of enamelled tiles, filled 
with fruit trees ; depending baskets with drooping vegetation, and 
wired columns covered with climbing flowers. Above all, the not 
altogether unfounded feeling of dampness which a layer of some feet 
of moist earth over a sleeping room would be sure to suggest, would 
by this means be avoided. Mr. Parsons also considers that if the 
doors of the house were kept open, the ascending waste heat of the 
house would serve to keep the roof garden house at a sufficiently high 
temperature. This might be so in parts of America, but with us ^'^ 
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would be wise to f umiBh the houw with hot water pipes. The water 
would be best heated in gas boilers, which would reqniie no ropply 
oistera, and meiely the addition of a pint of water to the pipes weekly. 
The use of gas heating in the greenhouse haji been much censnred, 
but, in my opinion, nimeeeasarily so. At all events Qie gas boiler it 
theonly one in every way suited for thereof garden. A oorrespondeot 
of the Gardeners' Magasiiie for August 6th, 1871, writes as follows : 

" To commenee. prDcnn a gaa-stoTS (Wrighl'i patent, of Birminiham, I biTe, priM 
■bont£II)i fliBtintoimelonthelopiUkeitmiitiBlglitliiietlirDnKhtbelopaCtliebonM, 
to carry off tha ga#»iu air arlalnf frona tiiB atore, and vlbow at top of faDnel to turn 
loand wben lequired la tbe dlreoUon of Che Hind. The heat can be regulated ai defied, 
mi the BtDTB lighitd or pnt onl at once, wjlhont the 6Haj ihal odcnn in taaTliw U 
light and atlend a 9ce. I bare ucenalned that a greenhonee Hint healed for flreyein 
■nsnered admiiablf, and, with Uiile iltfitiDD, hepl all Ihe pUnia IiBt aerera wiuta ii 

Ihoe. The pipe! rnn along the front from <ach end, and belt It mon effectoallr, eoono- 
mioaLlj, and safely. I t^ed it during the aold dnll d«ji ire had In this cold notth- 
euterly diatiict early thii Hummer, and it diOiiied a flne moist beat. I may explain 
tbtre are two small metal vuei iueited In the top pipe at oach end, forfilUng the pipM 
Kith vater, and vhen tboioughly heated and full of vater, a little steam arises, irUch 
acts be uettoially on the plants.*' 

Bat even without the aid of pipes, a heat oommenBoratfi with the 
wants of the vegetation could be ensured by the adoption of tJie 
Qeorge's Gas Calorigen mentioned on page 193. 

A view of a roof constructed on the system mentioned bj Hr. 
Parson's, b given atFig. I69t- It is what he calls a Mansard not 




and would suit the majority of cases very well. The construction of 
the roof-garden conservatory would not, necessarily, differ much from 
those built on the ground- The most elegant kind of roof for the pur- 
pose, would, perhaps, be the wood and glass root introduced by Mr. 
Cranst^m, of Birmingham. An iron and glass construction, vray 
enitable, would bo that known as Ayre's Patent, manufactured by the 
laperisbjtble Soikfmn Company, of Newark-npon-Trent- The 
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tings and stagings made by this firm would suit remarkably well, 
they are formed of cement which could take hold of the material 
the floor itself. The cheapest kind of roof-cover for narrow houses 
d cottages, would be the Paxton roof of Messrs. Hereman and 
[>rton, of London, but it would require to be supplemented with 
le walls of concrete, so as to give sufficient head room. 
At Fig. 1592^, I have drawn an imaginary roof-garden, constructed 
Lth rafters having a parabolic curve. Hitherto, curved roofs have 
^n chiefly made of iron ; but I have lately seen a conservatory 
lilding, the curved roof bars of which were made of wood, bent by 
achinery. It was produced at about half the cost of an iron roof, 
le bending roofs are more graceful than those formed of straight lines, 
d if wood could be used to such advantage as this experiment indi- 
ted, the gain even in an aesthetic point of view, would be con- 
Lerable. 
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I now propose to show how such a kind of roof could be constructed. 

ig. 159t7, represents a section, copied from an Architectural journal, 

I the tile and cement roof adopted on the Redcliff Estate, South 

Kensington. Here, wooden ribs, two feet apart, span between the 

arty walls, their ends resting upon stone corbels. On the upper sur- 

JU3e of these ribs, boarding is laid down, and afterwards, two or three 

aurses of tiles, bedded in cement, the last course being rendered over 

rith cement and flne sand. It will be observed from the sketch, that 

he roof is not a flat one ; but there is no reason why such a roof 

lould not be made with an amount of arching just sufficient to throw 

)ff the water. 

The above mode of constructing, at the same time, a roof to 
iJie walls and a floor for the roof -garden, is not, however, in 
my opinion, the best suited for the purpose. I consider preferable, 
a roof formed on the Dennett arok pTindi^ld) «:aQh aa sketched 
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at Fig \69w. A description of the material which fonns the 
arch is given at page 154. The Dennett roof wonld oocnpy 
less time in constmction, and if fonnd not quite so cheap, offers 
the advantage of being absolutely fireproof, which the tile and cement 
roof is not. When the concrete in the arch is considered sufficiently 
dry, it is covered over with the Pyrimont Seyssel, or some other first- 
class asphalte. 
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From the foregoing, it may be seen that it is quite easy to pursue 
the idea of the roof- garden. The only thing wanting is the inclination 
to do so. But the innovation once begun, the system would continue 
by the sheer force of imitation, so common amongst islanders. And 
it would soon be discovered, that even in the neighbourhood of smoky 
cities, they could not only be made to afford an agreable retreat for the 
morning and the evening, and the first day, but also be made ''to pay." 
The foregoing will convey some distinct idea of the roof garden scheme. 
Whether it will become a rule with us is very doubtful ; whether ex- 
ceptions should be made in its favour needs no argumentation. The 
introduction of these novel conservatories need not depend upon the 
adoption of the smoke drainage system, though undoubtedly the two 
would work admirably in unison. A noble opportunity of carrying out 
the smoke drainage theory was lost when the new Belgravian mansions 
on the estate of the Marquis of Westminster were giveii up to Chimney- 
dom, and the occasion was further misimproved when their roofs were 
handed over to French copyists. Seen from the Green Park, the roof 
gardens of Grosvenor Place might have been made to rival the hanging 
gardens of Old Babylon, as far as we understand the construction 
of the latter. Is it too late to try the experiment yet in the many 
terraces which are everywhere fringing our parks and heaths ? The 
feasibility of such erections for better class mansions once proved^ 
the boon would soon descend to the humbler residences ; and if the 
majority of the latter could not afford to glory in a roof of crystal the 
artizan could use the fiat roof as a promenade, or his wife use 
it as a laundry ground. I should not recommend waiting for the 
smoke drainage theory to be carried out. "Who kno^rs whether or not 
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main incentiYe tx> the underground flue and the tall shaft would 
3 to be the growing desire for gardens on the housetops P At 
vents it would not be the first time that our nation was coerced 
, benefit by the application of the argument indirect. 



SMOKE SEWERAGE. 

e chief elaborator of this scheme was Mr. Peter Spence, who pub- 
1, in 1857, a pamphlet upon the subject, entitled " Coal Smoke 
Jewage." I will quote his own words : — 

woxdd combine this gaseous (smoke) sewerage in soch a form with oar town 
ge, as would bring all the liquid sewage into contact with the gases from our 
es and our house fires, the liquid sewage being kept, as now generally proposed^ 
te firom all surface drainage. The semi-liquid and fcetid mass being brought 
mtact with the sulphurous acid gas, (the result of our perfect combustion) would 
its putrefactive process arrested, and the foul emanations neutralised— all its 
dia converted into sulphite, and thus permanently fixed, and all the sulphuretted 
;en and other unwholesome gases decomposed.; 

hen concentrated, in this innoxious form, from various districts to a convenient 
it might with perfect safety be manufactured into manure more valuable than 
ihest guano. All the gases from our coal combustion would have to be conveyed 
the same tunnels to centralizing conduits converging to a point, whore an 
ise chimney, at least 600 ft. high, should be erected to discharge these gases into 
anosphere— the ascensive power being obtained either from tbe retained heat of 
gases, which would probably be found quite sufficient, or if not, artificial heat 
then be supplied to effect that object." 

r. Gibsone, preyiously alluded to, has also lately advocated the 
le sewerage, and in a letter to the Times in December last writes 
nder:— 

Hiat substances do we use on a large seale as antiseptics and disinfectants ? Sul- 
ous acid, carbon, and carbolic acid. That these three are the very ingredients 
int in a most transportable form in coal-smoke is too evident to every eye and 
above ground. 

^hat simpler ventilation for sewers than that each house should contribute its 
wasted hot-air in creating a draught down into them and out at a distant exit ? 
Ifeanwhile, as instalments of the future perfected good, we might gradually 
^t grates, in some measure at least, smoke-cx)nsuming— erect on rising grounds 
atively, lofty furnace chimneys exhausting our vloacae; the heat would be utilized 
public washouses, and— connect the house flues with the sewers, and trap the 
nings to the latter." 

[ haye been compelled to notice the aboye schemes because they 
lye become barnacled, so to speak, upon the simpler smoke 
ainage idea, and impede its progress. It is not to be dreamt of that 
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two separate sy&tems of drains are ererywliere to be oonstmcted, the 
one for tlie sewerage and the other for the sorface drainage. Mr. 
(Hbsone suggests a division of cities and towns into districts, each 
haying its own fire-system. Mr. Spence speaks of a chimney " at 
least 600 feet high," and this, lie admits, will require 20,000,000 of 
bricks, and weigh 72,000 tons. It would also, be says, cost some 
£40,000, but '' supersede say 500 chimneys in Manchester, costing, at 
an average, £500 each, or 250,000/." 

The above scheme, as I have elsewhere pointed out, has lately 
dwarfed into a proposal to connect the house drains with the chimney 
fine. If this became general, what would result in the summer, when 
very few fires were needed ? The whole question requires a thorough 
ventilation, and a complete reconsideration at the hands of ifti 
projectors. 
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CHAPTEE XII. 



THE WATEK SUPPLY. 



dSTEBirS. 



7 we consider that nearly three^fonrths of our living bulk is in 

f water, a knowledge of the fact shonld be in itself sufficient to 

3 our best attention to the water supply of our dwellings. But 

lately, the works of the large water companies were unsupplied 

filter beds in order to intercept the more palpable impurities. 

B present time to supply 500,000 houses in London, different 

companies deliver nearly 110 millions of gallons per month. 

inhealthy condition of the present retailed supply is, however, 

enhanced by the treatment which it receives at the hands of the 

jner, who stores it in unclean and uncovered cisterns, open to 

ontaminations caused by bad smells from without* and to the 

rities engendered by the water-closet valves within, which latter 

L up like so many bag-pipes in the cistern. On the contrary, it 

t to be borne in mind, that like milk, water speedily taints under 

nfliction of a bad atmosphere. The consequence of all this 

3ct is, that the water speedily teems with low forms of life, and 

lens with decomposing animal and vegetable matters— becomes, in 

t, totally unfit for use. 

iie drinking water cistern should in no case be left exposed to the 

^mal air, unless at the top of a properly constructed water tower, 

perly roofed in and ventilated. In some places, as in London, 

)re ''smoky smuts prevail," the cistern will require a cover of some 

d» with louvre like sides. As for the material of which the cisterns 

fht to be made, I should recommend an enamelled slate cistern for 

drinking and culinary water, and galvanized iron cisterns for the 

h and closet services. Lead cisterns should never be used for 

nking water, and as some soft waters slowly dissolve the lead, even 

rain water should not be stored in leaden tanks. 

?here are several remarks to be made with reference to the cistern 
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itself, and as I have made it a point to give a quotation from some 
eminent authority when I have found anything apposite, I give 
them in Mr. Surgeon Jardine Murray's own words : — 

''In a house of small size there isusnally only one cistern, from which water is drawn 
for drinking, cooking, and supplying the closets. The pipe which supplies a water- 
closet is often made to open at the end furthest from the cistern; but in many instances 
it will he found that water is admitted into the pipe by a plug or yalye raised by means 
of a wire. This is much the more objectionable plan; for in the interval between the 
times of use, the pipe, not beingoccupied with water, becomes filled with foul air whieh 
has ascended from the closet ; and when the plug or yalve within the cistern is raised 
water does not flow down the pipe till this stagnant air has bubbled up through the 
contents of the cistern. By either method there is risk of contamination of the 
water ; and it seems unnecessary to insist that by the latter the pollution must be 
serious. 

" In large houses^ haying two, three, or more cisterns, sanitary arrangements are 
equally overlooked, and the cistern on the kitchen floor, from which water is drawn 
for cooking and drinking purposes, too often supplies the servants' waterdoset. It 
cannot be too strongly urged that in every house not supplied by < constant service,' 
there should be one cistern specially set apart for drinking and cooking purposes. And 
with regard to its regulation three other points are to be carefully observed : — 

" 1. — The waste-pipe must not in any way communicate with the drains, else it may 
be the means of admitting foul air into the cistern, if not also into the house. 

" 2.— There must be a well-fitting cover, in order to protect the surface of the water 
from the organic and inorganic particles which are constantly fioating in the atmos- 
phere, more especially in that of the basement story. 

« 3.— At regular intervals the water must be entirely drawn off, so that the interior 
jof the cistern may be thoroughy cleansed." 

If the above be carefully attended to, and the water which is sup- 
plied be pure, the householder may rest quite easy as to his water 
supply. 

WATEE PIPES. 

To the use of water conducted a long distance in leaden pipes,or stored 
in leaden cisterns, have been traced a great many evils, and the adop- 
tion of this metal in pipes and cisterns is now wisely tabooed. I ques- 
tion whether it will not become compulsory before long to use tinned 
pipes only. In the military hospital at Netley, not an ounce of lead is 
brought into contact with the water to be consumed. This entailed 
an expense of nearly £10,000. But, at whatever cost, the sanitary 
boon is great. In France and Germany there is a government law 
which compels the use of tin pipes, and nothing else, in the wine and 
beer establishments. That the use of lead pipes and cisterns seriously 
interfere with health, the following extracts will show. 
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T. Mospratt says : 

"he first stages of slow poisonings are very frequent, and weU known to mott of 
general medical practitioners in every large town, as well as in the roral distrlctn. 
source is almost invariably found to he the water employed for domestic purposes, 
engthened use of which causes a depression of spirits, emaciation, and, finally, 
and paralysis. Seyeral cases of this description have come under the notice of the 
r, wherein whole families were affected, and though the leaden indications in the 
3 were undiscerned — as their medical attendant in many of them appeared baffled 
le continued and frequent complaint8,~still carefully conducted analysis proTcd 
lead was the undermining agent.** 

r. B. W. Eichardson also remarks : 

^ntamination of water, both hard and soft, impure and pure, by lead is, in all 
I of the kingdom, and under every variety of circumstances, the cause or sources 
uious obscure diseases of man (and also, doubtless, of the lower animals), of the 
re especially of dyspepsia and colic. This proposition was abundantly proved by 
} of minor diseases induced by lead contamination of various of the hard or impure 
xs of London." 

. cure for such poisoning could be found in the use of pottery ware 

3S, but they are too brittle, and can only be made in short lengths. 

yalnized iron pipes would also be an immense improvement upon 

i pipes ;'butlthese are apt to split under a high pressure, or during 

sty weather. It is satisfactory to know that there is a kind of pipe 

7 in the market which meets every sanitary requirement: viz,, the 

ien cased block-tin pipe, patented, in 1870, by Mr. Haines, and sold- 

by Messrs. Walker, Campbell, and Co., of Liverpool, 

and Bloomsbury, in London. The inner ring of tin 

(see Fig. 1596} constitutes a distinct pipe in itself, 

and an uniform thickness of this metal is properly 

secured. The tin is not what is called tinned on the 

159.* outer lead casing by pouring melted tin through the 

)e, or by electro-plating it inside; for such made pipes offer no 

rmanent security against the removal of the tin by the friction of 

e water. The Haines' pipe consists of a separate ring of pure block- 

1, surrounded by a lead oase» and the junction of the two is so 

rfect that no ordinary contortion will rend them asunder. It is 

so believed to be unsusceptible to galvanic action. The great value 

^this invention has already been testified to by Drs. Lankester, 

stheby, Muspratt, and others. I will now show the comparative 

>st per yard of this and the common lead pipe mostly in use, the 

.tter charged £20 peir ton, which represents the average price. 
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The Lead and New Sanitary Pipes Compared, 



COMMON LEAD PIPE. 



Inside 
diam 



Inches. 



Weight 
per Yard. 



Lbs. 
4 
6 
7 

10 

11 

17 



Cost 
perTaid. 




LEAD ENCASED TIN PIPE, 
Of Equal Resistance to Pressure. 



Inside 
di'-m 



Inches. 



Ayerage Length 
in CoilB. 



Yards. 
70 
42 
88 
80 
36 
84 
28 
26 



Price 
per Yard. 



». d. 

8^ 



1 
1 
1 
1 
2 
2 
8 



1 
3 

II 
2 

9 



It will be seen by the above that it is sold at the same price as the 
lead pipe. The lengths of the coils in which the tinned pipe is mann- 
factured will also be noticed. 

The lead-encased tin pipe, however much an improvement npon the 
lead pipe, would be nearly useless if the effect of the inside tinning 
was to detract from the physical qualities of the pipe, or in other 
words, if it behaved badly during a heavy frost. It is pleasant to be 
able to record that this sanitary water pipe is even stronger than lead 
pipe in this respect ; and to render this patent to anyone, I subjoin the 
results of some tests made by the eminent engineer, Mr. Kirkaldy : — 



LSAD-BXCASKD TiN PiPB. 



Calibre 
of Pipe. 


Weight 
per lard. 


Ayerage 
Thickness 
of Pipe. 


External 
Circum- 
ference. 


Circumferential Extension 
at Bursting Pressure. 


inches. 


lbs. 
3.034 
4.955 
6.328 
6.547 


inches. 
•119 
•187 
•133 
•114 


inches. 
2.30 
3.20 
4.06 
4.70 


incheo. 
•36 
•4S 
•41 
•62 


per cent. 
15.6 
15.0 
10. 1 
18.2 



Obdinabt Lead Pipe. 



Calibre 
of Pipe. 


WeiBTht 
per Yard, 


Average 

Thickness 

of Pipe. 


External 
Circum- 
ference. 


Circumferential Extension 
at Bursting Pressure. 


inches. 
1 

n 


lbs. 

5 695 

8.218 

11.312 

12.375 


inches. 

•183 

•190 

205 

•186 


inches. 
2.75 
3.60 
4.45 
5.15 


inches. 
•19 
•44 
•27 
•64 


per cent. 

7.0 

12.2 

6.1 

12.4 



Beat Kind of Pipe for Larger ConcktiU, 12 g 

It will be easily seen that the percentage of extenuon under 
listing pressure in the above sized pipes (which are the sizes mostly 
use), are considerably in favour of the twin-metal pipe. The 
erage percentage was 13*5 for the latter, and 9*4 for the lead pipe. 
Oases will often occur in which waters require to be conveyed in 
ses of very large bore, and in such instances the lead-encased tin 
)e would be too expensive, if not quite impracticable. The kind of 
)e to be used with advantage here would be a cast-irm pipe which 
3 been subjected to the Be Lavenant patent iron preserving process^ 
ich is the coating of the surface of the metal, whilst cold, with a 
reous glazC) and then subjecting it to heat in an annealing furnace. 
. Bazalgette subjected iron so treated to a red heat, and even then 
ind the coating uninjured. I can also bear testimony to the great 
anliness of these pipes, and to their freedom from oxidation, having 
n them used under circumstances of peculiar difficulty. The water 
ws through them as through a glass pipe. There is no smell and no 
pping. The glaze can also be applied in all the colours of the 
nbow, if such fancy treatment is required. These pipes are alike 
>lioable to the conveyance of water, gas, or soil, and ought in all 
es to replace the common cast-iron conduits of large size from 
ids, wells, and cisterns, whether above or below ground. In the 
Q of buried pipes, the Lavenanting effectually preserves them, 
e enamelling process of this Company is also largely applied to all 
ts of culinary utensils. Cisterns are also supplied glazed inside in 
imilar way, and painted outside with silica paint. 



FILTEBS. 

To rely upon a filter is not always safe, as all depends upon the 
dd which is used. Some of these have been known to yield 
iter containing 100 grains of organic matter to the gallon, and 
s, too, after running the whole gauntlet of intercepting sub 
Jices. They may also produce the brightest and most sparkling 
.ter, and yet this water prove on examination to be fearfully 
itaminated. The sand, the sponge, the hair, and cotton 
»rs are now seldom to be met with, except in the homes of the 
orer artizans, who are accustomed to point to these delusive articles 
home manufacture with evident pride. The above materials I 



130 



Filters and Filttring Media, 



term delusive, because they serve the purpose for ft very short time- 
onlj, and either decompose, and thus add to the festering state of 
things in the ciBtern, or soon become hopelessly choked up. Peat and 
other vegetable charcoals were afterwards tried with temporary 
oucoess. Charcoal obtained from the shale used in the manufactnre 
of paraffin oil has also been mentioned as a suitable filter for waters 
unfit for use ; and years ago, charcoal and glycerine were also con- 
sidered as excellent materials for purifying unhealthy liquids. Only 
about twelve months ago, too, Hr. Lundy patented the application 
of the animai charcoal produced in the manufactnre of prussiate of 
potasB, as a decolourizer and deodorizer of water. Eventuallyi how- 
ever, these all gave way, or are fast giving way, as filtering media, to 
hone black, or what is more f^quently called animal charcoal. 

That the best filters are useful, and even beyond praise, will be 
seen after a perusal of the article on filters by Professor Wanklyn, in 
the Sritiah Medical Journal for March, 1872. 




The firet-class filters of the present day are not numerous, and 
are mostly used in the storing ciatems. The filter of the Water 
Purifying Company, Limited, of London, I illustrate at Fig. 169/, and 
in this oistern-filter the impurities in suspension remain outside th» 
filtw, those held in solution alone reach the interior of the filter. Th» 
water enters the purifying ease from below and becomes freed from 
solid nutters in its laboured ascension through the bone black to Uw 
jnouth of the supply pipe. 

A rather differtnt kind of filter to the above is exhibited at Fig, 
159^, and ig known as Lipscombe'a self-cleaning charcoal oistern- 
filter. The sketeh represents a cistern furnished with a filter, and 
also with a pure water reservoir, the latter being the larger beehive 
Tessel, situated on the right hand. The water enters the smaller or 
filtering vessel by the inlet at the middle of the eiatem, and rises 
through a poioaa plate of stone and the superimposed body of charcoalt 
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until it teaches the deaoendiiig pipe which oonreys it to the rcMiroi''. 
Ihia latter is supplied at the top with an air-pipe for TcntilatinK 
purposes, and horizontal depending pipes for the supplr of the boiler, 
or the drinking oarafibs. If the water is needed for the commoner 
household purposes, for oleaning or laiindry nse, a pipe whioh is con- 
nected with the bottom chamber of ^e filter Teasel carries it directly 
to the sonllery, before it has had an opportunity to rise throagh the 
beds of the filter. 

In order to treat the subject as oompletelj' as the apace will allow, 
I figure at 1S9A another kind of ciateni filter, called the Patent Carbon 
Block Filter, mannraotnred by Atkins and Co , of London. These 
filters, of which there may be two or more in the one cistern, stand on 
legs >'t the bottom of the oistem, and are composed of porous blocks 
of chatcoal set in a hollow cylinder, with moveable caps to facilitate 
the cleansing out. With this system no storeage of water is supposed 
to be needed, and the anppljpipe is connected with the filter vessel 

Another modem oiat«m filter is that of Mr. Finch, of the Eolbom 

-jj rn Sanitary Works, and it is drawn at 

^^^^^^^^^^^: ' Fig. 1B9X. This arrangement consiBts 

fe^ n ="^^1 n 1^ partition, which eitenda across one end 

^^"^"JZJiW^M ^^^ "^^ ^^ bottom of the tank at a dia- 

^^jMMiKr-n,. •;;.•;-, - ^'^^^1 1 tauce of 3 or 4 inches from the outside 

iss. ■ case. This vacant space, eitending 

all oyer the bottom, fonns a receptacle for any mud precipitating 

from the water, as it enters the tank, prerious to its passage up 

throngh the two carbon filter blocks, which are shown in the middle 

of the tank. The water enters the tank by a ball-cock placed within 

llie TBoant space between the exterior and interior partition of tank. 

Any Burplos water passes out throngh a stench trap placed at the 

head of the overflow pipe. This prevents the rise of smells from either 

drains or soil pipes, which invariably give a bad taste to the wat«r. 

The outlet pipe, by which the water leaves the tank, is provided with 

t. wat«T-straineT, placed a few inches from the bottom of the inner 

partition. The strainer is formed of fine wire gauze placed over the 

pipe outlet, and preventa dirt, leaves, Ac, getting into the pip^ and 

causing a stoppage or leakage of the varions valves or cooks. 

1,1. 




High and Lmv Fressure Tap Fillrrs, 

ay inteutiou to give nny deactiptioa of the numeroiw 
flUera for Jomestln and other uaca in which the water is 
poured hy hand into the filter, but I cannot forbear 
noticing the magnetic purifying water filter sold hy that 
Company, at their offices in Euston -square, London. 
I'hiB filter is illustrated at laOi, The magnetic carbii 
is placed in the centre of the filttr, and requires no r 
newal, and the water when filtered is drawn off from the 
bottom of the vessel. Another recent novelty in 
the well known Silioated Carbon Filter Con 





Before, however, dismisainff the subject of filters, it may be o[ 

advantage to point ont that these contrivances can be fitted upon the 

taps themselves. In some cases this will be found very beneficial. 

At Fig. 1692 19 drawn a low pressure silicattid carbon filtering tap, 

I lor withdrawing: water from the cistern or orJinary water-butt, 

I Fig. 16811 illustrates a filter oonstructed for the high pressui'e water 

■ervioe. This is an excellent article, and is connected direct with 

water mam. Every drop of water, as will be seen in the section, i 

compelled to undergo three filCrations. It is made of iron, with a 

eaameUed inside, and is readUy cleaned out. 

It not unfrequently happens that the emigrant haa to undergo grtat 

~ ig privations in the matter of water supply. A portable 

^MF it filterer was not long ago patented in America, for n 

1L ■ j~ more partioakrly in San Francisco. This filter, which 

■■ "^ for its peculiarity, is sketched at Fig. 15D», consists of a 

* ^ cone-shaped bag, made of flannel or table linen, upon 

1S9" '^ the innei aarfoce of which ia plastered a preparstioii of 
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great porosity, chiefly charcoal. It is said to thoroughly strain ahout 
40 gallons per hour. 

The whole of the foregoing filters have proved successful, and are 
well worth an inspection by those interested in this branch of sani- 
tation. Their several adaptabilities vary according to the kind of 
water which they have to deal with. The condensing apparatus for 
freshening sea water is also suitable for cleansing the water of rivers* 
ponds and wells — Normandy's patent marine aerated machine being 
an example of this class. Next to the purifying power of a filter is 
to be esteemed the ease with which it can be cleaned out. 

P&ICXS OV CiSTERK AlO^ OTHER FILTERS. 

Fig. 159/; to yield \ gallon per minuto, 305. ; 1 gallon, 40s. ; 2 gallons, 60«. ; 4 gallons, 

90«. ; 8 gallons, 180ff. each. 
„ 159^, to purify 200 gallons per day, 1205. ; doable filter, to yield 500 gallons, 22C5. 

treble filter, to yield 750 gallons, 3205. ; qoadruple filter, to yield 1000 gallon*, 

4205. each. 
„ 159A, Tank holding 85 gallons, 1105.; 55 gallons, ISO5. ; 100 gallons, 1905. 

150 gallons, 2505. ; 200 gallons, 4005. 
,, 159A;, price depends on size of tank ordered. 
„ 159), to hold 15 gallons, 2l5. ; 20 gallons, 3l5. Qd. ; 25 gallons, 425. ; 30 gallons, 

525. 6^. ; 50 gallons, 765. 6<{. ; 80 gallons, 1055. ; 100 gallons, 1265. 
„ 159/, IO5. M, each. 
„ 159m, yarioos prices. 

There is a certain amount of security against the inroad of foul gas 
from the drains, in cases where the overflow pipe of the cistern con- 
nects with the drain in a more or less direct manner ; but in figuring 
one or two of these articles I must repeat the oft-spoken warning 
against such a communication between the overflow jpipe and the 
drain. It may, however, occur,|that the overflow pipe does not lead into 
a drain conveying away soil or other very offensive matters, or that 
the water of the cistern is not required for drinking purposes. In such 
cases these contrivances might be useful in preventing whatever 
effluvia did arise from the drain. If the overflow pipe led very 
close to the gully grating these pipes would serve a good purpose. I 
do not say that they are not useful fixtures upon the overflow pipe, 
under even the most perfect system of disconnection from the drain ; 
but I unhesitatingly say, that they are by no means to be solely relied 
upon as a preventive of the escape of sewer gas into the water tanks 
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Cistern Overflow Trajpa — Hard Water, 



I59.<^ 




159.' 

sponge. 



At Fig. 159^ is given an illustration of the over- 
flow trap, supplied by Mr. Finch, of High Hol- 
bom. It is in principle the same as the Antill 
trap, shown at Fig. 80, page 36. The other design, 
Fig. 1592?, represents the patent overflow arrange- 
ment of Messrs. Westo and Finder, sold at East- 
street, Walworth, London. Here an inverted cup 
is fitted on the bottom of the outer overflow pipe. 
The linside of the regulator is made to contain 
some soft filtering material, such as wool or 
But it must be seen to be easily understood. 




F&IC£3. 

rijf . 159p, in enamelled zinc below, 2 feet, 11*. 6d. each. 

,. „ abov3, and not exceeding 1^ diameter waste pipe, 1S«. 6i. 

If in charcoal iron, 5«. extra. 
Fig. 159^, with locking grating, 1«. per inch diameter of waste pipe. 

It will not be deemed necessary to enlarge upon the necessity of a 
hot water supply to a house, for, fortunately, it forms the exception 
to find a household unprovided with this sanitary appliance and 
means of comfort. I merely mention it to draw attention to the newly 
introduced hot water supply cylinder of Messrs. Braby & Co. (Limited), 
of Huston-road, London. This apparatus aflbrds a complete guard 
against explosion. As the water circulates throughout the pipes 
hot water is obtainable at the shortest notice, and as the hot 
water is withdrawn from the top of the compactly arranged cylinder, 
the water drawn off is consequently of the highest temperature. 
These cylinders are fixed in a corner close to the kitchen fire, are open 
to inspection, and are well adapted for the supply of baths or sinks. 
The sizes made range from 39 in. to 48 in. diameter, and cost from 
three to four guineas. 

HABD WAIEB. 

It frequently occurs that only hard waters are procurable upon some 
estates. Some waters are permanently hard, others become soft by 
being boiled. The commonest reason for such hardness is the presence 
of carbonate of lime, and boiling separates the carbonic acid gas, and 
deposits the chalk or for on the inside of the kettle. Such water is also 
very unfit as a detergent. 
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AeearSiD:? to Dr. Cameron, horses which are accustomed to drink 
Tery hard waters suffer eventually from an abnormal g^rowth of bone. 
For cooking purposes it is almost useless, it will neither soften meat 
in boiling, allow the extration of juices, or assist in the rising of 
yeast. 

There is an infallible cure for water rendered hard in this way by 
the presence of dissolved salts or free acids. The treatment is very 
simple. Lime is added to the water, and when the excess of carbonic 
acid is neutralised, the lime which was just put into the water and 
the lime which was naturally present in the water are precipitated as 
a carbonate of lime. Organic matter, according to Professor Wanklyn, 
is often to be traced in the midst of the precipitated chalk. The best 
water- softening apparatus, applied to a cistern in combination with ft 
£lter, is the patent apparatus known as Danchell*s, manufactured by 
the London and General Water Purifying Company. ItiiHl)asedonthe 
above explained process of precipitation, invented by Dr. Clark. 
Here the insoluble chalk falls to the bottom, and the softened water 
£lters through this material, and rises again into the tank in a per- 
fectly soft state. These filters are, I understand, let out on hire. 

BAIN WATER. 

Some philosophers have greatly interested themselves in ascer- 
taining whether or not the moon is a meteorological agent. Sir 
John Herschel says that there is a preponderance of rain during 
that part of the month nearest, so to speak, to the full moon. 
^Statistics prove that in Germany the minimum number of rainy 
days occurs between the last quarter and the full moon. They 
'** manage these things differently'' in France apparently, for M. 
Arago has pointed out that the minimum number of rainy days 
•occurs between the full moon and the last quarter. Possibly the 
latitude has a great deal to do with it. It may be of service to some 
reader to know that in England, according to Mr. Pengelly, who 
made a series of careful experiments extending over 74 lunations, 
•or more than six years, that the greatest quantity of rain falls in the 
second quarter, the maximum number of wet days occuring in the 
third quarter, and the minimum number in the first quarter of the 
moon. 
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The raia water collected in the ooontry ia considered of great value, 
a, chief reason of this heing its comparative cleanness. U&f ortonatelf 
the rain water of towns is too full of soot and other impnrities to be 
used with advantage, and those who would only use this kind of soft 
water in the infusion of tea would be almost neceBSBriljr deprived of 
that beverage. Ibe collection of rain water is, bowevet, a matter of 
importanoe in the laundry, whether in town or oountry. Even in thi; 
stable its use is very beneficial. If ased for nothing else than for garden 
use, or for the periodical flashing' of the hooae drains, its collection 
will repay the trouble. Sain water is beat stored in an underground 
cistern, built in a manner similar to that specified for the liquid 
manaretankat page 28. It need not be situated far from the walls of 
the building, and the overflaw pipe from such taok should lead dis- 
connectedly with the drain. Above the cistern can be fixed an 
ordinary pa^p. The common halfround, or ogee eaves troughs and 
down pipes, are made of cast iron, and usually receive a coat or 
two of mineral or lead punt ; but much better rain water conduits 
are the galvanized cost iron gutters, now mostly adopted in iron 
buildings, Zino pipes are also common enough, but are open to several 
objections. Perhaps the best kind of gutters and stack pipes are 
those supplied by the London Enamel and de Lavenant Patent Iron 
Company, of Eankside, London. These are aoat«d inside and outside 
with a preparation of silioa, and will convey the water in its pure 
state to the tank or cistern. I append the prices of these last 
mentioned, as they are not generally known. 
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"Whatever kind of troughings are chosen, the outlets leading to the 
perpendicular pipes should be fitted with zino, or other perforated 
caps or roses, to prevent ihe passage of leaves and other impediments 
into the rain-water store ; for these after a time decay, and form a 
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stratiun of black miid similar to that deposited at the bottom of a 
pond. The rain-water cistern also requires a certain amount of yenti- 
lation. It is customary to cover over the tank with close flagging, 
and in such cases the water speedily acqxiires a bad taste, and a 
number of offensive worms are bred in the stagnant water. Above all, 
these cisterns should be periodically scrubbed and cleaned out, to 
remove the vegetation which collects on the sides, and the deposits of 
soot which in towns mingle with the water in its descent from the 
roof. 



WELLS. 

Before attempting to dig a well, I should advise the non-professional 
reader to consult the work upon that subject, written by Messrp. 
Swindell and Bumell, and published by Mr. "Weale, as it will doubt- 
less save him much expense in the long run. It is not always safe to 
employ the village bricklayer upon such work, for he will sometimes 
use common mortar, which will drop into the well and harden the 
water, besides otherwise proving his incompetency for the work. 

An excellent system of laying on 
the water of a well to a house is drawn 
at Fig. 69o. This is, to flx one or more 
galvanized iron or slate cisterns at the 
top of the house. The cistern here 
copied is Atkins* patent house tank and 
cistern filter combined. The lift pipe 
to cistern is shown by the dark line 
outside the house, and the supply pipe 
to the various rooms by the dark line 
inside the building. Draw- off taps are 
shown fitted to the sinks and boiler. In 
cases where there is no cistern, a filter- 
box can be fixed to the top of the suction 
pipe which leads into the well, and this 
will serve to filter the well water in 
most cases very, effectually. Where 
there is a cistern, the force pump does not necessarily require this 
kind of filter, as one placed in the cistern itself is preferable and 
sufficient. 
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ANALYSIS OF WATEB. 

Of late years much attention has been paid by chemists to the 
analysis of drinking water, and a complete revolution has taken place 
in the method of analysis. One of the most striking results arrived 
.at is, that good drinking water is so wonderfully pure. In one 
hundred million parts of such water not more than six or seven 
parts of ammonia are obtainable. This ammonia is produced by the 
•destruction of the organic matter in the water, and serves as a measure 
-or index of the quantity of such organic matter. 

It is very satisfactory to know that the chief large water supplies 
^f our populous cities and towns do actually attain to this high 
:standard of purity. Such is the case with the water of the New 
Kiver Company as supplied to London, and also with much of the 
Thames water as furnished by some of the Thames Water Companies. 
The Manchester Waterworks, the Edinburgh Waterworks, the Chester 
Waterworks, and many others supply such water. Exceptions to the 
rule that a public water company supplies pure water have been afforded 
by the Southwark and Yauxhall Companies in London, and also by 
ihe Norwich Company, which a few years ago were found to be sup- 
plying very impure water. Although good water may have been 
yielded by the water companies, it occasionally happens that, in con- 
sequence of foulness either in the pipes or in the cisterns, the water 
which comes into domestic use is impure. It should therefore be par- 
ticularly borne in mind that the cisterns require periodical cleansing. 

In the country, and sometimes in towns, the water for domestic 
purposes is not provided by a public company, but comes from a well. 
Now, if the results of past investigation by our first chemists tend 
to re-assure us with regard to the water which is furnished by water 
<!ompanies, they no less warn us emphatically against well water. 
Over and over again well waters have been found in an impure con- 
dition, and, in fact, it is unsafe to use a well water without having it 
efficiently analysed. The presumption in respect to a well water is 
that it is bad, whilst the presumption relative to towns water is that 
it is good. 

The necessity for an occasional analysis being admitted, a great 
deal depends upon how the submitted sample of water is to be taken. 



Certain Bales and Tests as to Water Analysis. ISif 

Professor Wanklyn and Mr. Chapman recommend that it be sent to 
the operator in the kind of glass bottle called a *' Winchester quart/' 
41 stoppered bottle of about 3 litres capacity. It should be previously 
•cleaned out with strong sulphuric acid, and well washed with the 
same water that it is intended to hold. The bottle should then be 
filled, corked, and sealed, and kept in a cool or dark place until sent 
to the chemist, which should be within two days, if possible, of the 
sampling. In town- water samples of the water should be taken from 
the street mains. When the water of a pond or well is collected, the 
bottle should be immersed in the water, and the bottle mouth filled at 
some little distance below the surface. In taking the water of a 
river, the middle of the stream should be preferred, and the outlet 
of sewers and feeders carefully avoided. 

Analyses of potable and other waters are sometimes attempted to be 
made, amateur fashion, by the head of the family, but these are 
scarcely to be relied upon, unless the operator has had considerable 
experience in such matters. It will be found cheapest in the end to 
pay the small fee charged by a proper consulting chemist. The 
Water Purifying Company of London supply a tolerably useful 
testing apparatus, deviled by Mr. F. Hahn Danchell, costing from 
10s. 6d. to 2l8. each, which might be found useful as a preliminary to 
a more elaborate examination, or as a tolerably sound means of ascer- 
taining the purity of the water for agricultural purposes. These cases 
contain approximate test fluids for ammonia, lead, lime, iron, sul- 
phuretted hydrogen, magnesia, and organic matter, and are very easy 
of application. A more elaborate method of determining the presence 
of organic matter in water, is that published in the Journal of the 
Chemical Society, by Messrs. Frankland and Armstrong, in 1868. 
The one I should rely mostly upon is the ammonia process of Messrs. 
Wanklyn and Chapman, as explained in their treatise on the 
examination of potable water. The second edition of this work 
{Trubner & Co., 1870, 6s.) should find a place in every library, as it 
oontains the amplest information, and is, I believe, the' only work 
in existence which treats exclusively upon this subject. Professor 
Wanklyn also conducts the analysis of any water submitted to him, 
at the Laboratory, 3, Winchester-street Buildings, London. 

As a practical illustration of the benefits derived from a careful 
analysis, I may mention the folio wing case: — Being called upon to 
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report npon the sanitary condition of a house in the south-west of 
London, my attention was drawn, amongst other things, to the con- 
dition of the water supply. I found that the water of a cistern, 
situated above the upstairs closet, was used in refilling the hot-water 
circulating cistern belonging to a bath, and on inquiry I discovered 
that this water was withdrawn, by means of a tap, for certain culinary 
uses. Amongst other things, this water was used in the preparation 
of the baby's food. The cistern downstairs, which suppHed the 
drinking water, was also very unclean. An analysis of both showed 
considerable impurity — the hot water, perhaps, ought to be distin- 
guished by the epithet ** horrible ! " I give the result of the analysis 
made by the ammonia method : — 



FreeNHs. Albumiroid N Hs. 

Water taken from the drinking neater cistern... '03 '15 > per mSlTon. 

Normal pui'e water '01 '07 / 



Water drawn from the tap of hot water cistern '01 '24 . ■« _* 

*^ ■ Parts 



After this, the servants were forbidden to use the hot water for 
oulinary purposes, and the other cistern was cleaned out. 
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CHAPTER Xni. 

DAMP-FBOOFIXa AYTD FIRE-PEOOFINa. 

So very many of the older-fashioned residences, and even the modem 
competitiyely built houses, suffer from dampness, that a few lines 
illustratiye of its cause and cure may be found of seryice. 

By way of furnishing the reader with an example, wherewith to 
gauge the measure of this subject, let us suppose that he builds a 
dwelling and out-houses, one story high, and one brick thick, con- 
taining in all, say, ten reduced rods of brick- work. This would be 
equivalent to laying 45,000 bricks ; and as it is now admitted that 
each of the commoner bricks can absorb one half- pint of water, it 
follows that, unless proyided against by damp-courses or other 
arrangements, the building will be capable of holding, and will 
certainly hold, under certain granted conditions, oyer 5,600 gallons 
of water, which in weight would mount up to the high total of 
25 tons, and would need, before the moisture could be eyaporated, 
and the wall once thoroughly dried, the assistance of about three tons 
of coal, economically applied. Of course, it is not to be expected that 
all moisture can be kept from the walls ; for eyen if the walls of the 
same house were built with the driest Aberdem, Cornish, or Wicklow 
granite, there would always remain about 570 gallons of water, 
distributed oyer the 3,060 cubic feet of walling. Walls of the same 
bulk, if built in some of the ordinary sandstones, would retain, in the 
natural way, as much as 1,500 gallons of water. The damage done 
by damp is not confined to damp spots and streaming walls, and 
general discomfort in the basement or ground floors only, for, owing 
to capillary attraction, it is on record, which cannot be gainsaid, that 
the rising wetness has been traced to the astonishing height of thirty- 
two feet. Only consider what a train of disasters might follow such 
a state of things as a house built upon a damp soaking site, con- 
structed of porous materials, with the water uncheckmated in its 
progress upwards, and not only this, but totally unprotected from the 
driving, as well as the rising wet. The Nemesis of such carelessness 
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would be best traced in the blear-eyed and rheumatic ailing inmates, 
the miasmatic condition of the surronndings, and the dilapidated 
condition of the dwelling generally. 

THE ARREST OF DAMP IN WALLS BY nfTERCEPTION. 

If we lived in snch a climate as Africa, we should not require to be- 
so particular concerning the bricks we used in our buildings, and 
might even imitate the Egyptians of three thousand years ago, who- 
knew not Taylor, or his damp-proof courses, and whose sunburnt and 
other bricks used at Dashur, and similar places, made up of all the 
odds and ends to be had from the Nile bed, are just now, under 
Professor TJnger's hands, rendering up the secrets of the past. But 
as we live in a climate which, it is acknowledged) gives us an annual 
average rainfall of 24 inches, or nearly 90,000 cubic feet upon each 
square acre, it behoves us to see that our bricks are, at least, properly 
made, well burnt, and that some sort of promising means are taken to 
ward off the damp, if only because we know that moisture in the 
cellar means a great reduction of temperature throughout the base- 
ment, chilliness most disagreeable in the sitting and bed-rooms, and, 
in the library mildew and rottenness. 

The first proposition I can recollect made as being remedial against 
damp was the using of enamelled bricks, and the making of the joints 
with a composition of melted bitumen and fine sand or powdered grit. 
The bottom courses, including the footings, were to be built up in this 
way to the ground level,— rather an expensive preventive, it must be 
confessed. About four years afterwards, or in 1868, a Manchester 
gentleman proposed to manufacture bricks by combining asphalte 
with sand, and cementing them together by the medium of molten 
asphalte, or other bituminous material. A simpler proposal, and one 
easier carried out, was the one known as Hutchinson's, and consisted 
in coating half the length of the headers or bonding bricks of a wall 
with asphalte. But it would not be worth while going to this labour 
and expense ; for though the damp would mostly remain with the 
outer stretchers and the face-half of the bricks, the moisture would 
still trickle down the joints and strike across through the mortar. 
Asphalte plays a very important part in the schemes for the removal 
of damp, and the reason is obvious, as any one will allow who can 
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Tecollect the difference between the dry shelter afforded during a 
soaking storm by a railway bridge, the uppermost ring of the arch of 
which has been well paved oyer with this substance, or with tar and^ 
plenty of pitch, and compares this coyering with the dripping soffit 
stones of the older arches, where nothing of the sort interposed'' 
between the ballast or earth formation and the material of the arch. 
How quickly, also, is the water dried up from the asphalte paving' 
of our cities . For price of an asphalte damp course see page 151. 

Ten years ago, Mr. Forster proposed to construct bricks in two- 
halves, putting a glazing mixture of powdered glass and feldspar oir 
each half, and so burning them together ; but I have not been able to* 
learn if the idea was a successful one, neither have I seen any of these 
brick sandwiches in any part of the country. In 1866, Mr. Taylor 
introduced the glazed bricks, and proposed to keep down or keep 
out moisture by building walls with them in cement instead of 
mortar. Several enamelled bricks are now performing similar func- 
tions with success. The same may be said of the Staffordshire and 
the blue bricks generally, of the terro-metallic brick, and, to a certain 
extent, of the Bodmer's patent compressed brick. This last-men- 
tioned kind of brick will ere long supersede, near London at all events, 
the ordinary stock brick ; for the clay earth is fast being exploited 
out, and the experiments we have seen made with sand bricks, &c. 
in machines such as Fairbum's coal and brick compressing machine, 
have yielded bricks with which we can find no fault. 

A French system of preventing damp from affecting the inside of 
walls was, by coating thin veneers of wood with paint, and fixing a 
sheet of glass upon them, making the whole to adhere upon the ic- 
terior walls by the aid of linseed oil and litharge, or by means of 
plaster. A German treatment, similar to this, was the fixing of a 
sheet of glass by cement against the interior walls all round the 
building. Both ideas fell still-bom upon the English market. At- 
tempts like these for curing damp would be somewhat analagous to 
driving the Cimex lectularius, with some haK-and-half insecticide, 
into the chinks of the walls, and trying to shut him up there by 
pasting over his retreat a sheet or two of thinnish paper. 

Another kind of attachment for the outside of walls was patented 
by Mr. Follett in 1869. He moulds terra-cotta into slabs, and works 
these in with the ordinary brickwork in such a manner as to keep 
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water out of the joints. These slB.bs lie aluo glazes on the surface, to 
prevent any possible imbibition of water, This facing' treatment ia 
Tery common in Germany, and at the Oreppin Works tiles for this 
purpose are made, in whioh density and non-abeorbcnoy go hand-in- 
tand. But thia principle, if further pursued, will bo found properly 
to belong to the Eubjeot of wall casings and wall tilings. 

In order to prevent the attraction of water from the ground up- 
wards, tecoursci has been had to what is generally called ^amp 
prooSng. Scoree on scores of oonorettonory mixtures have been 
bronght out in America, for this and for roof eoverings, and the pnb- 
lioation of a perfect cure of this kind is as common as the irrepressible 
peat machine which is to make every adopter's fortune. A system. 
projected, nine years ago, in this country was the evaporation of 
chalk, sand, slate, &c., and the subseqaent grinding of tta materials 
to powder. Melted bitumen was added to the powders, until tha 
proper conaistenoy was reached, and this mixture was payed over 
walls, or compressed into a damp tile, and built in the wall. In I8flS 
was introduced to notioe a damp preventive, made up of argillaceoiu 
earth, run into a paste with oilcake, hair, &c., ashes, or soot, and 
about on eighth part of cement. The inventor claimed for this d 
terial, when applied to foundations, hardness and impermeableneaa to 
moisture, and also a considerable amount of incombustibility. 
Orandes promesses et peu d'efftfs. May we not say the Eamo of Mr. 
Leprcux's recipe for the cure of dampness in foundations, wliioh waa 
the application of a material consisting of six parts of gravel or llint 
and one part of resin, plaster, and sand? An apparently good 
foundation slab, as far as one can judge from a publication of 
the process and the material, is that patented by Mr. Jennings in 
1B6S. He charges metal frames with slate powder and pitch, or other 
reainona matter. He then applies aoo" Tahr, ot heat, a great preasuro 
to the square inch, and turns out tbo alabs two or three inches Ihiok 
by the width of the wall. Kot at all a bad material for slabs for thii 
purpose would be the re-smelting and moulding into euitable si 
and tUcItneas of the material known as slag, — the less brittle tho 
ilng tie better. 

An effectual system of preventing the upwards attraotion of da 
n walla ia, either to cover them under the floor line with a coat or 
two of aspholte or pitch; or one can bed the wall over with two or three 
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oouraes of elates laid ia the best oeqient. This U*t is tbe handiest 
Bystem, and Ib the one generallf adopted bj bnildcrs, who have 
always a Btock of bi^kea slates at their command. I maj even go so 
for as to recommend this treatment to all buildings where a njta.- 
metrical damp course showing: throogrh the wall is not a desideratnm. 
But it would have argued badly for British invention if no improve- 
ment had been devised, or rather if someone had not brought ont 
some readier and easier application of the idea. This was done in 
IS69 by Mr. John Taylor, who devised the $peeialite now known u 
a damp-proof course. His original pattern is drawn at Fig. 160. 




These were made of some non-absorbent material, of a length equal 
to the thiolmesB of the wall, and of the width of a brick. A thickened 
border or flange projected from the snrfooe of the tils, and two layers 
of these were lud npon the wall, jost above the gronnd line, the first 
layer being laid with the fiange uppermost, and the second layer with 
the flange downwards. As the width of each of the flanges was made 
somewhat less than half the width of the apace between the pro- 
jeotions, the tiles when set, left spaces between, which prevented the 
passage of wet along the joints between the tilea, and acted, moreover, 
as air chanels for ventilation under the joists or floors. He also in- 
troduced the two tiles shown at F^. 161, the perforation not only 
performing the aforesaid functions, but assisting the tUe to bum 
without warping. 
Taylor's damp-proof courses are now made of highly vitrified ** 
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ware, in various widths, and in different patterns and tliicknesses. 
Fig. 162 represents a portion of the damp-proof course, as made an 
inch in thickness. When the thickness of the tiles is increased to 1} 
inches, the pattern is varied to the design at Eig. 163, and in cases 
where courses three inches thick are desirahle, the pattern shown at 
Fig. 164 is adopted. The last mentioned thickness is the most nseful 
when underpinning old walls, with a view of preventing the rising of 
damp, and if such tiles are well bedded and wedged up, this is 
effectually performed. Figure 166 is an isometrical view, showing 
the mode of using the tiles. These goods are manufactured at various 
potteries, at slightly differing prices ; but the prices we quote below 
are those of the Broomhall Tile and Brick Company, Blackfriars^ 
London, and represent the courses delivered in trucks at "Wilncotte 
station, near Tam worth. At Fig. 166 is drawn the damp-proof 
course introduced by Messrs. Doulton and Co., of Lambeth. The 
departure from Taylor's pattern lies in the introduction of the tongue 
and groove joint ; but as the air passage at the joint in Taylor's course 
is so shaped as to prevent the rising of the damp, and water would be 
more likely to creep up the matched joint of Doulton's course, I cannot 
see wherein consists the improvement. 

These damp courses are generally laid throughout the whole 
thickness of the walls and sleepers, and about three inches above the 
ground-line. Angle blocks are also made for the comers of walls, as 
shown at Fig. 167. The Taylor course 1 in. thick, weighs 1 ton to 
250 ft. superficial; the l^in. course, 1 ton to 170 feet superficial, and 
the 3 -in. course, 1 ton to 130 ft* superficial measure. The crushing 
pow^r of the \\m, course, as tested by Mr. Kirkaldy, is 176 tons, so 
that no fear need be entertained with regard to superincumbent 
pressure. 

PKEVENTION OF DAMP BY MEANS OF HOLLOW WALLS, DUT 

ABEAS, &C. 

The foregoing arrangements are, as may be seen^ intended to serve 
for solid walls ; but as a great deal of dampness is due to driving 
wet, or storm water, as well as rising wet, the interior of the house 
'walls some distance from the ground would not necessarily be rendered 
impervious to water. I have alluded to the proposition of Mr. 
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HntoIuaBon ; and eiuoe his time the same idea has been applied, bnt 
rendered suitable for hollow walla. The wall ties, or bonding bricks, 
are £aat Beooring patronage, and for BOme purposes are really Tery 
serviceable. ¥ig. 168 represents Ht. Jennings' patent stone-ware 




bonding bricks, aa osed in walls — such as, foi instance, garden, stable, 
w ccnr-Ldnae walls, — when it is not necessary to be particnUr as to 
the ends of tihe bonding brick showing through the wall. Bnt when 
this bizane effect is objectionable, and at leaat one face wall ia 
required, one end of the bond briok is faced with a closore of the 
same material aa the rest of the wall ; thia is drawn at Fig, 169. li 
two nnifonn facea are indispensable, then, the bonding brick figured 
atFig. 170 is nsed in the way shown, that is, with two dosnres. Of 
course, the bond bricks can be used in walls of divers thicknesses, 
the desideratum being the safe maintenance of a hollow between the 
onter and inner walls. At the bottom of the wall elevations in the 
last three figures, a Taylor's damp-conrse is shown. The above are 
all sold by the patentee, at his works, in Lambeth. 

Another patent device of Mr. Jennings is exhibited at Fig. 171. 
Here he renders tbe interior independent of exterior weather in maoh 
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the same way, n':., by building twin walla, and conn eetin^ them with 
an inclined briclt, which, it is claimed, will prcveot the moistura 
from pasBiag from the outside wall to the inaide, if the lower end of 
the bonding ramp is pointed outside. Doubtless, it will retard the 
pasBngeof moisture; but I cannot see any real necessity for such 
superfine treatment. 

A very similar arrannement was patented lately by Mr. E- Tutte, 
of Fareham, Santa, and a general idea oC his system will be seen at 
Fig. 172. He commences by forming a foundation of concrete, a little 
wide-, than the fuotingB of walla ; and these latter built up, he com' 
nenceBat once a double wall, with a space betnaen of 2V Inches. He 
then puts a slalf damp oourseon the wall, about 6 in. from the bottom 
of the hollow work, but not across the cavity, as that i^ needed for 
mortar droppings. About 6 in. higher he begins to put in hia patent 
ties, edgewise, aorosa the wall spaeea, the notched end downwards, 
and continues these every sixth course, 2 ft. apart, until the plate of 
thereof is reached, when he runs aheading course all round the build- 
ing. Some ejctra precantions are of course necessary at the window 
and door openings; and at the chimney jambs and stacks. The stone 
window sills, especially, should not span the well hole of the wall. 
These ties are made both in slate and iron, and are said to answer 
every purpose. One lie is required for ever three superficial feet of 
wall. 

A well-known manner of protecting the walls from underground 
damp is by the adoption of what are called dry arena. These are ooa- 
structed by leaving a space bttweou the main wall and a thiu supple- 
mentary wall outside, which goea up to the ground lovel, and are 
occasionally joined together with a stretching brick. Fig. 173 will 
furnish an idea of what is hero meant. Sometimes the dry area is 
formed in ihe shape of a curve, the top of tlie area wall dj'ing into 
-wall a little under the ground line, Hjiug buttress foahion 
Fig. 174). At other times tho area is widened from 4i in. lo 18 
and the retaining wall ia battered so as to resist iLo 
rlh behind. In tho latter cose the bottom of the area 
reciuires to be well drained. 

I have already alluded to Taylor's damp-proof course, aad St 
lij. 175 wc show a new application of it, vk., as a wall-casing up to 
the gro'iod iloor. This ia intended to avoid Ihe necessity of an open 
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dry area. The casing: is bonded to the brickwork of the house with a 
border of the same yitrified stoneware, 9 in. high. These work in 
with the ordinary-sized bricks. The intermediate space can be made 
to any reasonable width, and the strength has been well tested. With 
the exception of the damp-proof coarse in the main wall inside the 
area, and the ventilating holes, the idea is the same as at Fig. 174, 
(a covered dry area) only that here we have system and special 
materials. 

CITRE OF DAMP WALLS BY EXTEEWAL APPLICATION. 

Nearly every family periodical has published a series of so-called 
infallible cures for damp walls : but were I to quote a tithe of even 
the earnestly- recommended cases, I should simply disgust my readers. 
Some of them, however, are not unreasonable ; but others, again, 
lean towards the opposite pole. Who but a highly- imaginative 
da'ryman would discover a waterproof cement in new sweet cheese, 
worked in hot water till it becomes an ungreasy slimy mass, and 
washed, further, in cold water, and kneaded by-and-bye at a hot 
fctove with a quantity of air-slacked lime ? Yet this is one of the many 
nostrums. 

If the rooms are on the basement floor, construct a well-drained dry 
area round them, and put in a proper damp-proof course. If the 
building has no cellarage, underpin the wall 6 in. above the ground line 
with Taylor's Sin. thick damp course. This will keep the damp from 
rising, and is the way in which many houses, &c., have been cured : 
notably the Almshouses in Church Street, Blackfriars, London, which, 
until so treated, were uninhabitably damp. If it happen that the 
walls are built of soft porous bricks, it will be necessary to coat them 
all the way up with some effective material ; and this brings us 
to the treatment by external application. 

The commonest mode of avoiding the effects of drifting wet, or 
remedying the over-porous nature of the wall material, is to slate or 
tile the walls or gables,— although this is not altogether satisfactory, 
and, moreover, destroys the beauty of the elevation. Use hard 
impervious materials, if you can, of course ; but if you cannot do so, 
or unfortunately have not done so, proceed to render the outside of 
the walls waterproof. This can be done in several ways. The home- 
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brewed cure of the Americans for soft-bricked water-secreting 
walls, is to rub the surface down with bricks and cement water, and 
when all is smooth and the interstices well filled up, to paint the whole 
over. A similar treatment is observed in this country. A process 
described at a meeting of architects was the dissolution of }lb. of 
mottled soap in one gallon of boiling water, and spreading this, in dry- 
weather, flatly over the brick surface, and so as not to lather ; and after 
drying for 24 hours, applying in the same manner a solution of i lb. 
alum, melted in two gallons of water. The soap and alum decompose 
each other, and form an impenetrable varnish. Another process was 
the application, with a brush, of sulphurised oil, made by subjecting 8 
parts of linseed oil and 1 part of sulphur to 278 degrees of heat, in an 
iron vessel. 

Every one cannot, however, make up his own medicines, and must, 
therefore, buy them ready prepared. Hence compositions have often 
been introduced to notice. I will, by way of conclusion, mention two 
or three in which I have every faith, and which I have carefully 
watched. 

One is the Encaustic Zopissa treatment of Szerelmey and Co., of 
561, Oxford Street, London; wbich is, the filling up of the pores of 
the stones or brick with a solution, which is laid on in two different 
coats with an ordinary painter's brush. It indurates or case hardens 
the walls, if the expression is allowable, and enables the stone or brick 
to resist the chemical action of any atmosphere. The ** No. 1 Liquid'* 
is a colourless solution, impervious to rain and damp ; the *' Composition 
No. 2" is a substitute for oil paints, one hundredweight of which will 
thrice coat 125 square yards of wall. The other system is that of 
Gay & Co., of Alton, Hants, and consists of the application to the 
walls of their ** Impenetrable Solution.*' This material is, like the 
last-named, a body-paint, and it can be had in any of the architectural 
tints or colours. One gallon will cover about 20 square yards of 
three-coat work. The petrifying liquid of the Silicate Paint Company 
of Liverpool, containing, as it does when dry, 90 per cent of silica, is 
also highly spoken of as a waterproofing solution. I recommend my 
readers to try these in preference to any of the expensive paints. There 
are several precautions which require to be observed in the use of 
these new processess; but if the simple rules sent out with the 
paints are adhered to, the results will be good. 
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FaICBS of DaICP-PEOOF TUATXKIITf . 

Lawford AMD Co*8. Fatemt.Fbepakkd Daxp-pkoof Coussb Aspbaltb. 
I in. thick, 2d. per foot super.^j^in. do., 9d. per foot super. 



Sizes of Slabs. 



Fig. 162 
Fig. 163 
Fig. 164 



I in. thick 
I^ in. thick 
3 in. thick 



ISin. X 9in. 



5n. 
Bd. 



14in. X 9in 



4d. 
5d. 
Bd. 



9in. X 9in. 



4d. 
bd. 

Bd. 



I^in. X 9In., 



Ad, 
bd. 
Bd. 



per super- 
ficial foot. 



Fig. 168... 13^ inches long 18«. 0</. per hundred. 
Fig. 169... lli M » —15*. Od. „ 

Fig. 170... 9 „ „ ...12*. ed. „ 

Fig. 172...In slate 6«. 6il. „ 

,f ...Iniron 16«. Od. „ 

Szerelmey*s Zopissa Composition, Ko. 2...55«. Od. per c^t. 

,j „ Liquid, No. 1 55. 6d. „ 

Gay's Impenetrable Solution 128. 6d. „ in any colour. 

There axe several ailments wMch are traceable to taking up one*s 
abode in a newly-built house. The simplest test of the dampness of 
rooms is the undermentioned one of Dr. Coffee. 

" Flace 500 gms. of quicklime on a plate, leave it in the apartment, and if at the end of 
24 hours this substance, which absorbs moisture very greedily, has not increased in 
weight by more than one-fortieth or one-fiftieth, the apartment may be considered fit 
to live in. In a damp or newly-built room it will increase in weight as much as 5 per 

cent." 



FntE-PEOOFING. 

A good house should be constructed in as fireproof a manner as pos- 
sible, if only for the sense of security which is in consequence afforded. 
To wake up in the night and confound simply explainable noises 
with the crackling action of fire, is not an uncommon occurrence 
with any one in these days of match-built residences. As 
someone or another has pointed, out, most houses are now, as a 
rule, built only to be burnt down. The present Building Act is not 
sufficiently stringent, and the sooner Wisdom calls aloud from the 
house-top the better. Nor should security be afforded alone to the 
rich, when fioors and walls of hollow bricks or concrete, which are 
reasonably cheap, are known to be more or less incombustible. The 
rich man can purchase a greater immunity from fire by means of the 
iron and concrete combinations now so common, and what he loses he 
can replace, which the poor man can seldom do. 

The cheapest kinds of fire-proof construction for use in cottages are 
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Fire- Fr oof Hoofs Described. 



nndoiibtedly the hollow brick systems of Messrs. Bunnett and WarreUr 
Specimens of each of these and others can be seen at the South 
Kensington Museum. Bat they are not sufficiently rigid to suit the 
larger sized houses, and, therefore, recourse has been had to iron and 
some cementitious material combined. 




The patent fire-proof roofing of Messrs. Moreland and Son, Old- 
street, London, is exhibited at Fig. 175a. Wrought-iron girders are 
placed at certain distances apart on the walls of the building, and 
resting upon the fianges of these beams are what are called bow and 
string lattice girders. On the curved surfaces of these last-mentioned 
girders corrugated iron sheeting is laid, and upon this a body of 
concrete sufficient to bring the whole to a level surface. Upon the 
concrete small joists can be laid, and the floor boarded in the usual 
way. The ceiling may be made, as here drawn, with joists and 
plaster in the ordinary manner, and so forming a flat surface ; but for 
cellars and attics the iron construction can be left bare and the plas- 
tering dispensed with. There is no doubt that such a system of 
flooring offers many advantages. The air-space between the flat 
plaster ceiling and the arched soffit of the corrugated iron is naturally 
sound-proof, and it can be used for ventilating and even heating- 
purposes. 





/7AC 

Fig. 1756 represents the patent fire-proof system of Messrs. Fox and 
Barrett, of London. Here rolled iron joists are substituted for the 
ordinary wooden joists, and are placed about two feet apart. Upon 
the bottom flanges of the irons are placed strips of wood, and upon 
these is laid the concrete, as shown. The floor may be laid of tiles, as 
in Fig. 175c, or joists of wood can be laid above the concrete and floor- 
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boards npon these, as shown in Fig. 176&. The patent systems of Mr. 
Kassmyth and Mr. Cheyne are somewhat similar to the above, but 
have iron plates or sheets of corrugated iron laid between the iron 
joists, instead of wooden strips. 




Atl7dc?is exhibited the patent fire-proof ceiling and fioorofMr. 
Gilbert. In this system girders of iron are also used, and resting on 
socket bearers fastened npon the bottom flanges are corragated 
arched sheets of iron. Brick-shaped pieces of stone or other material 
are then wedged between the underside of the top flange and these 
arched plates, and the space between these blocks and the upright 
part of the rolled iron joists is filled up with concrete. The corrugated 
iron is also covered to a certain depth with the same material. In the 
patent system of Mr. Walker, of Old-street, London, — which is, I 
believe, at present largely adopted in Paris, — the main beams are 
formed of timber enclosed by four Z-shaped irons, on the flanges of 
which the joists, six inches deep, are laid,— these being sandwiched 
between angle-irons. The flanges of these angle-irons carry square 
tiles, and on the tiles is spread concrete a few inches in thickness. 
The floor-boards are nailed upon the top of the wooden joists, and the 
ceiling laths, forming the key to the plaster, are fastened in like 
manner to the underside of the joists. The chief feature in this kind 
of fire-proofing is the retention at the same time of the usual wooden 
beams. This last method is drawn at Fig. 1756, 




nsf 



In the above kinds of fire-proof floors, common concrete will be seen 
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to play a certain part, but tlie cliief reliance is made npon the iron 
beams and joists. A system in which concrete forms the only fire-proof 
material, is oKhibited at Figs. 175/ and 175^, and this is known as the 
Dennett arch. The concrete used here is formed of broken-up porous 
material, such as bricks or tiles, and this ballast is mixed with sul- 
phate of lime or gypsum, and run in, whilst wet, on centering. Where 
the bearings exceed eight or ten feet, a beam of rolled iron is intro- 
duced. When the material has been left for a week or ten days, the 
centering is remoyed, and the fioor can be finished with tiles, as drawn 
at Fig. 175/; but if a ceiling of plaster, and a wooden floor are re- 
quired, the construction will resemble Fig. 175^. For a roof covered 
in with this material, see 159y, page 122. I have used the Dennett 
arch with great advantage. One grand feature of this system is, that 
vaults or domes can be constructed in the cheapest manner— even 
groined work would entail no extra expense. Again, when dry, this 
material will take any amount of decoration in colour or relief. The 
chief value of the system is, however, the absolute safety which the 
material affords from fire. The sulphate of lime loses but little of 
its cohesiveness by calcination, and water poured upon it when at a 
white heat hardly impairs its strength. The offices of the Company 
are situated at No. 5, Whitehall, London, S.W. 

There are numerous other kinds of fire-proof constructions which 
would prove interesting to a person about to build, and these can for 
the most part be studied in drawings or specimens at the South Ken- 
sington and other Economic Museums. The newest system is that of 
Mr. Hornblower of Liverpool. The comparative cost of some of those 
which we have mentioned, as computed by Mr. H. M. Eyton, the 
architect, is as follows. 

Thickne^is of Ck>8t 

floors complete per yurd. 

in inches. £ a, d. 

Woodjoists, inch floor boardjs, and lath and plaster ceiling ... 11 ... 4 8 6 

Do. do. including pugging 11 ... 5 8 6 

Brick arch 4Jin. thick, -with iron girder, and levelled for tiles... 20 ... 4 15 

Do. do. including hoarded floor and lath plaster 

^dUIJ|^ »«« ca« aa« B«l ««« ,,, ,c a., ,,. ,,, a,, y,, ^^^ ^^ ^^^ / O V 

Fox and Barrett's patent, with a cement surface 9 ... 5 18 

Do. do. finished -with boards 11 ... 7 3 

Dennctt*8 patent, the top smoothed over with fine stufif 13 ... 3 10 

„ „ ^ith tiled floor 14 ... 5 

„ „ if boarded floor, and with ceiling joists, lath 

and plaster ... ]5 ... 7 10 
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For outbuildings with wooden roofs, a yery desirable material to 
use as a cover to the boards is, undoubtedly, the Danish asphalte roof- 
ing pasteboard, sold by. Messrs. Atkinson and Michael, of Wharf Road, 
London, N. It resembles ordinary felt in appearance, but is thicker 
and more porous. When laid upon the boarded roof, it is subsequently 
payed oyer with the asphalte mastic, sold for the purpose by the same 
firm. Some interesting experiments haye been made with this 
material. A roof covered with slates on rafters of wood, perished in 
twelve minutes after the ignition of the fuel placed inside the shed, 
whilst the roof covered with this felt remained undestroyed after the 
same amount of fuel had expended itself. It is sold in rolls 25ft. long, 
and 2ft. 9in. broad, and this quantity costs 68. 6d, The asphalte 
mastic costs 95. 9d. per cwt., and this quantity will cover a surface of 
sixty-five square yards. The nails required for fastening a roll of 
pasteboard are 500, and the cost of these is iid» 

An experiment made with boards which had received a coating of 
Bansomes' silicious paint was reported in Engineering some time ago, 
and not only did the roof remain unhurt by the fire, but tho boarding 
so treated resisted the fire to such an extent, that for a quarter of an 
inch in thickness the wood was completely charred. A piece of timber 
coated with this material and placed in[the fire, will shew, when taken 
out, that the paint will remain shell-like upon the more or less charred 
wood inside. 

With such materials in the market, it would be folly to persist in 
the use of the inflammable felting now mostly used. If, however, the 
cost is a bar to their use, the boarding can be covered with some 
approximate fire-proofing compound. A wash, composed of lime, 
salt, and fine sand or wood ashes is used in America as a protection to 
the wooden shingle roofs from falling cinders, and it is laid on with a 
common whitewash brush. The tint can be varied by the addition of 
the colours mentioned at page 30. 

Several processes of treating timber so as to render them less 
inflammable haye been and are in use, but they do not seem to make 
any headway. The same may be said of the fire-proofing of wearing 
apparel. A late patent for this latter purpose is that of Messrs. 
Carterow & Rimmel. The compound, which is chiefly a combination 
of chloride of calcium and the acetate and carbonate of lime, is 
applied in the size or starch, which is applied to the warp-threads 
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before weaving, and, after washing, renewed by dipping. It can also 
be applied to wall papers by an ordinary brush. In a powdered state 
it can be spread over a plastered or cemented surface whilst the walls 
are in a wet condition, or mixed with the rendering materlaL If 
used as an uninflammable coating for woodwork, it is mixed with the 
paint or varnish. The principle, in all cases, is the same,— the 
formation of a ceramic coating which will exclude oxygen. 

The following suggestions, with reference to the prevention of fires, 
were given in the pages of the Builder iat May, 1867, and as they are 
evidently the result of some study, I here quote them. 

"Keep matches in metal box^s, and out of the re ch of childnn ; wax matches are 
particalarlj dangeroas, and should be kept out of the way of rat« and mice— be earefnt 
in making fires with shayings and other light kindling— do cot deposit eoal or woo I 
ashes in a wood yess'l, and be sure burning cinders are extinguish* d before they are 
deposited— never put firewcod upon the stcve to dry, and never put ashes or a light 
under a staircase — fill fiuid or spirit lamps only by dayMgbt, ar d never n?ar a fire or 
light — do not le.ve a candle barnirg on a bureau or a chest — always be cautious in ex- 
tinguishing matches and oiher lighters before throwirgth'm away— never throw a 
cigar-stiunp upon the fioor or spiibox cntaining rawdu^t or trash without beirg 
certain that it contains no fire— after blowing out a candle, never put it away on a 
shelf, or anywhere else, until sure that the snuff has gone et tirelyout— a lighted candle 
ought not to be stuck up against a frame wall, or placed upon any portion of the wood- 
work in a stable, manuf c'^orr, shop, or any other place— never enter a bam or st ble 
at night with an uncovered light — n< ver take an open liirht to ( xamine a gas-meter^-do 
not put gas or other lights near curtains — ^never take a light into a closet— do not read 
in bed. either by candle or lamp li^ht. 

** Ihe principal register of a fu nace should always be fastrned open — stove-piprs 
should be at least 4 in from woodw>rk, and will guard«>d by tin or sine; r>gs 
ought never to be stuffed into stove-pipe holes; openings in chimney-flues for 
stove-pipes which are not used ought always to be securely protected by metallie 
coveiings — never clof e up a place of business in the evening wi hout locking well to 
the extinguishment of lights, and the proper sf curi'y rf the firw — when retiiing to bed 
at night, always see that there is no danger fiom your fires, and be sure that your llghti 
are safe." 

It is incontrovertible that the majority of fires arise from the use 
of candles. It is therefore strange that even isolated mansions are 
without the means of making gas, which is well known to be a safer 
means of lighting than either lamps or candles. 

A portable or small sized gas apparatus is not necessarily costly, 
and they could be mostly worked in a place not larger than 
a moderate sized coal cellar. Amongst the latest attempts to make 
gas on a small scale is the Kutherford gas apparatus, which 
requhes no hri. kwoik in setting. It is usual to heat the two small 
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retorts oyer a ga? stove, bat of coarse a small fire grate can easily be 
substituted for tbis. The gas is manufactored oat of mineral oil. A 
very nsefal gas generator on a small scale would be that constructed 
on the Myers principle, made by Messrs. Kendall and Gent, of Man- 
chester. The gas is made from coal oil, and, besides the enhanced 
brilliancy of the light, it is reported to cost less than the ordinary 
coal gas. Where a larger quantity of gas is required to supply, for 
instance, the stables, outhouses, and labourers* cottages, as well as the 
house, a small gasworks, such as is regularly manufactured by 
Messrs. Porter and Lane, of London, would be necessary. 

As before stated, gas should be preferred to candles, be the 
house ever so small. In this respect we are greatly behind the 
Americans. The Columbia Portable Gas Company sell a machine 
which requires no fuel at all, but only an air compressor and an appa- 
ratus for charging the air with the gasoline or hydrocarbon vapour. 
The whole thing is not unlike a good sized chum ; and another feature 
in it is, that it is self-acting. 

It is unfortunate that householders in town or city should be driven 
to make use of candles because of the impurity of the gas which is 
offered for sale by gas companies, but the cure is ia the hands of 
the consumers generally. A great deal, however, of the evil effects 
felt where gas is consumed, is due to the use of bad burners. The 
irrespirable products of combustion vitiate the air of the room to 
the extent they do simply because the burners permit the com- 
bustion of too much gas. The gas referees reported lately to 
the Board of Trade that the improvement in the burners will 
be ''an important means of diminishing the pernicious effect of 
the impurities in gas." They estimated the gas rental of London 
at two millions sterling, and declared the loss caused by the use 
of bad burners was moderately put down at a fourth of that 
sum. They rarely found burners which gave out more than half 
the illuminating power of the gas, and some gave out only a fourth. 
There is no doubt that a great deal depends upon the kind of burners 
used, and some, which both economise and purify the gas, are sold at 
every gasfitter's. Stillthe fault in the quality of the gas does some- 
times lie with the suppliers, and, for the benefit of the reader who may 
need it, I append, from the English Mechanic for 1871, a means of 
testing the purity of the article sold. 
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The test for snlpharetted hydrogen is easily made by moistening a strip of common 
writing paper with sugar of lead dissolved in distilled water. On exposing tbi? for 
abont a minute to a jet of gas issuiog from the burner, the paper will be turned black 
or brown, if even a very small quantity of sulphuretted hydrogen is present. A solu- 
tion of nitrate of silver is a more delicate test still, but the former will answer the pur- 
pose of the gas consumer. If ammonia is present a piece of yellow turmeric paper held 
in a similar manner over the escaping gas will be turned brown, or litmus paper previ- 
ously reddened by vinegir or weak acid solution will have its blue colour restored. In 
order to ascertain whether carbonic acid is present, pass the gas throogh a solution of 
pure barytes in tincture of litmus, or through clear lime water, and if a precipitate is 
formed it will be either carbonate of barytes or carbonate of 1 me, and the presence of 
carbonic acid is at once revealed. 

There is one means of averting tlie calamity of fire whicli is too 
often neglected. The article to which I allude is the lightning con- 
ductor. How often are roofs broken through by falling chimney 
stacks — roofs even fired, and bams and ricks completely consumed ? 
The outlay is so small that I think no house of any pretensions, least 
of all a detatched house, should be without one. 

Lightning conductors may be made of iron or copper. If of the 
former material, rods | of an inch or an inch in diameter will be neces- 
sary, or bars 3 inches wide by i^e of an inch thick ; but if of the latter 
material, pipes of i of an inch metal about 1^ inch diameter will 
suffice. The best material are the |, f, and i inch copper ropes made 
by IN'ewall and Co. of London, costing, with copper point and insulating 
fittings. Is., Is, 6d,t and 2». per foot respectively. The rods are carried 
through glass, gutta percha, or earthenware rings, and their upp^r 
«nds finished with a copper ball furnished with spikes. The end should 
terminate in damp earth, and if a thoroughly moist place or a well 
cannot be found close to the building, the rope should be carried to 
the nearest place of this description in a dry trench formed of brick- 
work well filled in with charcoal or screened ashes. 

There are several kinds of portable fire engines sold, as, for instance, 
the Hydronette, which is worked by the right and left hand, the suc- 
tion end of the hose being put in the pail or cistern ; and the Hydro- 
pult, which is worked whilst resting on the ground. But perhaps the 
most serviceable article is the portable fire engine sold by Messrs. 
Merryweather and Sons, of Lambeth. It consists of a powerful force 
pump and air vessel in a single barrel, united by 9 feet of suction pipe 
fitted with a strainer, and sold (together with 4 feet of flexible de- 
livery hose, with branch pipe and jet spreader) for the sum of three 
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guineas. It is made entirely of gun metal, and is held by the foot, 
whilst the handle is worked by the right hand. The left hand wields 
the branch pipe, and the pressure of the thumb upon a small leyer 
will project a jet of water to a distance of 30 feet or upwards at the 
rate of 6 gallons per minute. 

An altogether different article for the reduction of fire is the Ex- 
tincteur, sold by Mr. Sinclair, of New Bond Street, London. Carbonic 
acid gas, which is so antagonistic to fire, is generated in a vessel carried, 
knapsack fashion, upon the back, and from its compressibility is pro- 
vided the power which delivers the gas-impregnated-water to a dis- 
distance of thirty feet. An experiment made by the War Office 
Authoiities in 1868, proved that two men, in 7 J minutes with the aid 
of two Extincteurs, put out a fire which it tooJs five men 15 minutes to 
extinguish with the Hydropult and an unlimited supply of water. 

This chemical fire engine can be kept always charged. The cost is 
as under : — 



Size No. 4 
5 
6 






Weighing 



701bB. 
85 
118 



» 



Accommodating 
Pints of water. 



42 
60 
80 



Pints of 
C A. gas. 



336 
480 
640 



£ 8. d. 

4 10 each. 

5 10 

6 6 






A respirator for snppljing a person "with respirable air from a refervoir carried on 
the back, is sold by the same firm, and costs from £8 to £11, according to size. 

Here are a few hints for the preservation of life from fire, just 
publidiied by the Yolunteer Fire Brigade of London. 

"All the inmates of a house should be accustomed to reflect on the best line of con- 
duct in the event of a fire, and should be made veil acquainted with every outlet, both 
on the roof or otherwise, and in securing the house for the night, care should be taken 
to leave these outlets as easy of access as possible. Immediately upon an alarm of fire 
send for the nearest fire engine and escape. Tn the midst of much smoke, free 
breathing may be obtained by applying to the face a toet silk handkerchief, a worsted 
stocking, or other woollen substance, untolded, or a toet sponge, 

" It ;s also useful to remember, that smoke being lighter than air ascends, and in con- 
sequence, if on your hands and knees on the floor, you may find the air moderately clear. 
When unable to escape by the street door, or roof, all in danger should assemble at the 
front room window closing all doors after them. A window over the doorway should 
be selected rather than one over the area, and it should then be ascertained that every 
individual is present. In this position all should remain without precipitating them- 
selves from the window, waiting the arrival of the fire escape, and ev6n at; the last 
•ztremity, sheets or blankets may be joined together, one end made fast to a piece of 
furniture ; this will enable one person to lower all the others, and himself also without 
maoh risk." 







VEKTELATIOBmarbodBaeribfid as the introduoing into a room of fresh, 
Bnd Bometimes ■warm and filtered, air, in snoh a way a; 
uniform distribution, without creating a draught, whilst at the sa 
time permitting a. constant withdrawal of the foal or yidated a 
Looking at Bome very pretentious dwelling-houses of modem date, it 
would appear that Chance alone presided over the department o 
ventilation. An inapentionofmanyof the middle-class buildings, —fo; 
the most part erected, amateur fashion, by suooesaful tradosmeti, who 
have acquired a sort of J nck-of-all- trades education, — would almost 
bring one to suppoEe that Ignorance, which is seldom right, and of tea 
dogmatic, replaced Chance in the choice of ventilating media. Uony ■ 
of our public institutions arc in this respect similarly monnmenta at. 
mere luck. This is in direct contrast to the careful study which 
dictated the ventilation of the ancients. Let us take, for example, 
Egypt. Standing within the king's chamber of the largest Pyramid* 
and looking at the air-holes in the walla, can one help oontrasting the 
wisdom of the early ages with the perversity of the present oi 
Cairo — only a few hours furthur distant — you can discover ventilation 
moat reprehensible in hotels and houses built by men who haTa< 
pioneered the locomotire into the land of Goshen. At Alexandria, 
down the Nile, you will observe the same evils magnified many 
times over by sBttloTB drawn from almost every inodcru nation. Wend 
now your way up the Nile again, and you will find the modera. 
Egyptian in the enjoyment of the nnilguf, which dates from tliB 
'lier dynasties, ils open mouth welcoming in the frcah winds. 
The very tenta of the Arabs are superior to some of our canvu 
pavilions. 

The some moral will be learnt from India. The splendid palaces 

and temples of olden time are descanted upon by learned Eocietiee, 

by travelling stuileata oi V\ie ntudssuiieB, Even the 
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^nkah of the present day we can scarcely improve upon. The 
Moors will formulate the same lesson. The hall of the baths of the 
Alhambra has before now been lauded for its sensible arran^ment ot 
curving roof and its wedge-shaped perforations. Turkey, the newest 
Eastern nation, has also a standing amongst those who may rebuke 
us. Why are we of the North and West so far behind ? Is it because 
we had here, in Northern Europe especially, no wise ancestors, and, 
consequently, no traditionary transmission of health-securing inven- 
tions. Be this as it may, the perfection to which the ancients 
brought the subject of ventilation is perfectly surprising. One 
wonders if the old Orientals ever knew of the anemometer, and tested 
how quickly the air of their rooms could be renewed. Did they ever 
anticipate Dr. Lombard also, and employ the thermo-electric apparatus 
wherewith to determine the effect of different mental states upon the 
temperature of the brain ? 

I will divide my remarks upon ventilation under a few different 
heads, beginning with the simplest ; but it must be understood that 
the subject can only be fairly treated of in a work by itself. All I 
propose to do is to indicate certain systems, and enlarge upon those 
which are most likely to benefit the householder. If the reader wishes 
to consult the several methods of ventilating large public buildings, 
such as theatres and prisons, the papers of Tredgold and Tomlinson 
and of Major Jebbs, will 3rield him every information. He can sup- 
plement these by a perusal of the French systems by General Morin, 
and the newer American methods of Leeds, Hayden, and Martin. 
The history of the many descriptions of ventilation successively tried 
in the British Houses of Parliament by Wren, Desaguliers, Chabannes, 
Davy, Lea, Wyatt, Deacon, Sylvester, and Barry would also prove 
excessively interesting. The steps taken to supply mines and light 
houses with pure air can best be studied in the works of Professor 
Faraday. The peculiar contrivances for ventilating ships, by wind- 
sails, pumps, and air-tubes, will be found in the ** Merchant Service 
Scale '* of Mr. T. Spencer Wells. And interspersed over the whole will 
be found descriptions of the exploded or the foolish and impossible 
theories. 

!^The following remarks will be found generally useful. Do not 
expect a complete kind of ventilation by the adoption of windows 
alone. Foul air wiU partially escape in this way, but the counter 
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ourrent will be draughty, and the hot air which ought to have escaped 
will be cooled by the inflowing fresh atmosphere and pressed down for 
re-respiration. The ordinary method of yentilation is to admit fresh 
air by openings in or near the floor and to afford openings in the 
ceiling or roof by which the hot air can And its escape. The lower 
openings into a room should be at least as large as the upper one. 
Dr. Cameron recommends the former to be twenty-four square inches 
and the latter twenty-flve square inches for each individual ; but it 
is scarcely sufficient. Whether these inlets and outlets take the shape 
of air-bricks or air-tubes, they should be sufficient in number to suit 
the summer yentilation, as in winter the supernumerary ones can be 
partially shut off. The warmer these upper tubes* are made the 
quicker will be the exodus of the respired air. The ceilings of large 
room should be coved, and the centre furnished with an opening 
covered with a moveable register plate. Flat ceilings are objection- 
able for long and wide rooms, and coffered ceilings are not to be 
thought of unless each coffer or deep panel be treated as a separate 
roof. 

For the information of the reader, I have compiled the following 
table, as illustrating the cubic space allowed for certain classes of in- 
mates :— 



OSBEKKO 
BT. 


Class of Inhatbs. 


Class ofBuilt)ino8, and Cokditiom 
OF Hbalth. 


SPAnKIM 
CT7BIC FSBT. 


The: 
Legislature. 


Soldiers. 

it 
»( 

»» 

ClTilians. 
n 


In permanent barracks at home ... 
„ „ M in the tropics 

„ „ hospitals 

„ wooden „ 

,1 It nuts ... ... ... 

„ lodging houses, when healthy... 

»» »> )J SICK 


600 
1,500 
1,200 
600 
400 
800 
500 


• 

1 


Paupers. 
I* 
»f 

>> 


^Xvaixov... ... ... ... ... ... ,«, 

Ljing in women 

^^w&««» «•« ••• •«■ ••« ••( •«• ««« 

„ offensively so 

Infirm, right and day in the same ) 

*^"vX4l»»« ■•« ••» ••• .,, «aa «a« 

Infirm, able to move elsewhere in | 
the daytime ) 


800* 
1,200 

850 
1,2C0 

700 
500» 



* These require additional day room accommodation. 
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These articles are chiefly used for insertion in walls, as for instance, 
under the line of floor, in order to ventilate the space there, and pre- 
vent dry rot in the timbers ; between the joists of the pugged upper 
floors ; for a similar reason in the soffits of overhanging roofs, in order 
to induce a necessary change of air in the loft> space which is shut out 
from the attic rooms ; also in larders, knif e-honses, and the like. Placed 
at.the very top of the wall, they are especially useful in ventilating the 
water-closets. The sliding kinds are mostly used for fresh air inlets 
at the line of floor skirting, in conjunction with vents in the roof or 
ceiling. In this case such a pattern should be chosen for the lower 
one as will break up and separate the entering air. In order to avoid 
draughts they should, moreover, be freely used. When they are re- 
quired to ventilate a place like a coal^oellar or out-house, a single brick 
can be used, flush with the outside, and the wall bevilled at the bottom 
and sides, so as to enlarge the inside aperture. When used as inlets 
to a room or passage, they should be used double, one inside and one 
outside, and flush with both wall surfaces. When the rooms are fed 
with artiflcially-warmed air, the pipes or flues should be fitted up 
with air bricks having piercings of a minute pattern. In oases where 
a very ornamental and open patterned airbrick must perforce housed, 
a piece of zinc can be fastened to this or the outer brick, or halfway 
between, having about 100 perforations to the square inch. Built 
above each other, these contrivances are admirably adapted for 
placing before the air- shafts which feed the patent stoves drawn at 
pages 189, as the air is divided by impinging against them, and a 
rush of cold air prevented. They will also keep vermin out of the 
air-ducts. Fitted up with a charcoal box, they can also be made to 
purify the air. This will be especially desirable in cases where 
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ohildren'a or aervanta' bedrooms oommnnieale with eaot other 
this way near the cornice, and when it is desirable to protect the 
rest of the chambers from one in which an infectious disorder 
raging, and when it would not be wise t« altogether shut off the oo 
neetions. How oftsn have we seen a water oloflet ventilated into an 
hotel bedroom, and shuddered at the risk which we were running. 

An excellent mode of ventilating- a wooden or even any other tem- 
porary building ia to introduce air-bricks snob as the above on a level 
with the floor inside, through the wall. A good inflni of air is thus 
obtained where the air cannot descend ag-ain. The air should also be 
allowed to pass up between the inside and outside hoardings, and find 
a vcntout of siniilar air-bricks fixed in the inside lining at the eeili 
level. There should be no air-bricks in the outside boarding 
these last-mentioned bricks. If there is a coiling, a flap-door working 
on pivots, or a register pkte worked by a cord and pulley, should be 
fixed in it at intervals. It might be supposed that the fresh air 
which enters from the ceiling would descend and prove mischievous, 
especially in a schoolroom ; but it is so warmed in ita nsoenaion 
between the close boardings, that it even assists in the withdrawal of 
the respired air. 

These air-bricks aflord the very simplest means of ventilation, and 
yet they are desperately abused, and introduced into all sorts of 
improper places. For instance, in the stable it is common to put 
lajge air hriok in Ihe wall, just over the manger, the result of wbioh 
is, that either the impure air is always finding' a vent there, close to 
the head of the animal, or a gust of cold air is rushing in. 1 hava 
introduced tliem with benefit tinder the manger, and to the evident 

I enjoyment of the animals concerned, taking care, of course, that the 
constant draught did not depend upon these bricks, but devolved 
rather upon the windows far over their head. 
Fig. 17G represents a terra-cotta or stonework brick, common brick 
size ; and Fig. 177 an air-brick made to suit various-sized openings. 
These are of the kind made by Mr. Jennings, of Lambeth, but 
ones are made at all the potteries. These air-bricks are cheaper thao, 
iron ones, need no painting, and will not rust, and so stain the walla 
but if they have a fault, it ia that they are easily broken. 
An iron air-brick ia shown at Fig. 179, a half air-brick at Fig. 179, 
and a double one at Fig. 1 SO ; and if these are galvanised— and they 
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should inyariably be so protected from rust— they are to be recom- 
mended in preference to those made in stone- ware. A grating air- 
brick of iron is also shown at Fig. 181. What is called an air-grating, 
with a loose frame, is drawn at Fig. 182, and its use is obyious. 
Sometimes these iron air-bricks are made to slide as at Fig. 183, 
where one is drawn half open. This kind of ventilator is also made 
circular in pattern, and with or without the square plate drawn round 
Fig. 184. 




^3" 



18* 



186 




A system of creating a draught close to the ceiling is shown at Fig. 
185. In this way a current of fresh air is directed along the ceiling, 
and presses the air below to the fireplace. I should not recommend 
this kind of ventilation to be tried indiscriminately. The larger 
orifice is outside, and is closed up by a double or treble air-brick, or 
a piece of wire gauze, or perforated zinc ; and the smaller opening 
inside the room is fitted up with the Sheringham ventilator, sold by 
Messrs. Haywood Bros., Borough, London, and a view of which is 
given at Fig. 186. A patent draughtless air-brick, made by Messrs. 
Comyn, Ching and Co., is drawn at Fig. 187. It is merely a metallic 
box, with a wire gauze cover, and it is used in the inside of a room 
in concert with the ordinary air-brick outside the wall. A circular 
inlet draughtless ventilator, by the same makers, is shown at 
Fig. 188. The front disc within the room moves in and out by 
a screw pin and socketi and can be paiUy or entirely closed by this 
means. 

Fig. 176. Size, 9iu. x Sin. x 22^, nnglazed or red glazed, SOs. per cwt. ; black 
glazed, 35«. 
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During the frightful Tisitation of cholera in 1849, Dr. Amott 
published hie famous letter upon the ruse of the ohinmey in with- 
drawing:, pamp-fadiion, the heated and impure air of a room. There 
iB no doubt that this contrivance has since saved thonBands upon 
thousands of valuable lives. Its greatest merit is, t>erhapa, its 
simplicity. Ithasheen several times described as invitine the smoke 
to escape intu the ohamher, but that was foreseen by the inventor 
before he recommended it to the then Board of Health, and the 
fault has been since overcome by the adoption of the improved 
valves. The mode of fixing these ventilators is very simple. An 
aperture is cut into the flue at the chimney breast, near to the 
ceiling, and one of these valves is built in. "When there is a firs 
in. the grate and the draught considerable, the balanced valve 
opens inward to the flne, and the heated atmosphere is drawn off. 
The free action of these valves depends greatly on the presence of 
a fire; but thoy are neverthelesB naeful, even when a fire is not 
lighted, as the air in a room is higher in temperature than the 
atmoEphete outside. In some oases a draught is compelled by light- 
ing a small jet of gas in the aperture of the chimney breast, or 
entrance to the vent ; but the general practice is to attaoh a cord to 
the.valve, and, when a fire is absent, to regulate it in that manner by 
the hand. 

Amott's valves are now made by numberless firms, inclosed in 
boses exhibiting any quantity of ornament, to suit the taste or purae 
of the buyer. Fig. 189 shows a plain front without a trellis; end 
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Fig. 190 a moulded front, with a treUis, both of the oblong pattern. 
Fig. 191 exhibits what is called the vertical yalye, and Fig. 192 the 




fiqnare ornamental yalye. At Fig. 193 is given a sketch of the article 
mostly sold for use in large rooms, I may as well mention that the 
Amott yalye is also made in the circular form drawn at Fig. 194. 

A specially contriyed yalye of this sort, called Boyle's Patent 
Tentilator, is shown at* Fig. 195; and here the yalves, instead of 
being single, are quadruple, and in place of being metal or silk, are 
comi>osed of mica, which is not only light, but rigid, incorrodible, and 
sensitiye to a degree, thus fulfilling all the necessities of the case. 
We giye both a yiew of the front, and also of the yalyes at the back, 
^hichface the inside of the flue. This is sold by Messrs. Comyn, 
Ohing & Co., of Upper St. Martin's Lane, London. Another of these 
mica-yalyed outlet yentilators is sketched at Fig. 196, and represents 
that sold by Messrs. Billings & Co., of Hatton Garden, London; the 
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yalyes are hinged to the iron frame with copper wire in the usual 
manner. An improved yalye, chiefly used for ventilating stables and 
cow-houses, is that drawn at Fig. 197, designed by Mr. Armatage, 
aad manufactured by Mr. Fardon, of Leighton Buzzard, Beds. It is 
the size of a commonlbrick, and behind the perforated front moveable 
plate is a perforated oblique diaphragm— a thin, india-rubber hanging 
valve being placed between them, which arrests any gust of air from 
outside, and opens automatically to take away the air which has 
been breathed. 
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LonvreB are ^eaerallr of wood, iron, or zinc, and are either fixed 
fart in Qie frame, or mode to revolve by tlie action of a rod. A piece 
of a loayre'framed roof ii shown at Fig:. 198, and it is simply the 
Yenetiau blind on a Brobdignag scale of inches. A ventilating louvre 
near the roof, 16 inches wide, and affording four feet of ventilating- 
oatlet for each animal, was strongly reoonunended in the Report of - 
the Ooverument Cammissioners some little time ago, for adoption in 
Btables, &c., where there was no loft or second storey. 

A small Yenetian ventilator, made and sold by Mcmib. Haywardv 
Brothers, is shown at Fig. 1S9. They ere generally fixed immediately 
under the oomioe in the inside oCaroom, and on the opposite face of the- 
openingontside thewallis inserted an oTdinary air-brick, Whatis known. 
as Moore's glass ventilators are also most useful for fixing in window 
MQuareM; these ean be had of any glazier, and need no description. 
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Messrs. Musg^ave, of Belfast, liave patented a very useful inlet 
ventilator for stables. By putting one over the horse's head near the 
ceiling, a good supply of fresh air is got without any risk of cold 
down-draught. Their ordinary pattern is figured at Fig. 200, and it 
is also made with a counterpoise to £x in the wall, so as to faoiltate 
opening and closing. Besides the frame and the moyeable glazed sash» 
(shown partly fallen down) which is sold ready for screwing inside the 
stable, a perforated grating is generally suppUed with it, to insert in 
the wall, opening outside, and the combination is very beneficial. At 
Fig. 201, what is called Musgrave's patent outlet ceiling ventilator is 
drawn, and here is shown the counterpoise for opening and shutting 
—its object is to carry off the vitiated air, and still prevent a down- 
draught. 

Mr. Cottam's system of stable ventilation is rather different to the 
above. His inlets are through perforations made in an iron pipe which 
runs round the stable about twenty inches above the ground, and 
therefore just under the mangers. Sliding gratings outside admit the 
air to the funnel-shaped mouth of this pipe. A sliding ventilator is 
likewise fixed in the ceiling, aud the shaft above it conveys the 
exhaled air outside the roof. 

The system of stable ventilation practised by the St. Pancras Com- 
pany differs a little from both of the above mentioned. All three can 
alike be made to fufil the conditions laid down as under by Colonel 
Fitzwygram. 

" Whilst purity of air in a stable is abeolutely essential, the maintenance of an even 
and moderately warm temperature is also a matter of great importance. 

In a well drained, wdl payed, well ventilated, and cleanly kept stable the tempera- 
tnre may generally be maintained at from 50^ to 60<>. 

Some regard should be paid to the state of the external atmo jphere— with the ther- 
mometer, for instance, at zero out of doors a stable wonld be injudiciously warm at 
from 50° to 60°, although that temperature may be taken as a fair average for most 

seasons of the year." 

Pbices of Above. 
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Made also japaned white and gold, with brass trellis fronts. 

Kg. 200, mounted in iron frame to screw to wall, 33in.xl3 in 13s. 6d. each. 

Diwto ditto Doub'esize, lower panes, fixed 83x22 ... 208. „ 

ng. 201, complete with counterpoise 15s. »^ 
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It would aerre no piupoae to eDlarge upon this head, as yentilatian 
by air ehafta is bo well onderBtoDd. They are eminently BatiafaotorT' 
under certain conditions. A convenient example u given at Fig. 202, 
which exhibits Hesxre. Masgrave'a patent aystem of stable ventilation. 
Entering the stable at A, throngh the Tulvnlar ventilator figured by 
UB at Fi^ 200, and striking along the ceiling, the fresh air drives along 
before it the heated and breathed air of the horses, through the ceiling 
ventilating outlet which we gave at Fig, 201, into a horizontal air- 
chamber, which runs along the floor of hay-loft, and receive 
vitiated air of all the stables- The outlet is at the roof at B, and 
these outlets are prepared Ut receive the foul air shafts. A more 
ornamental outlet, with vane, on this principle, is shown at Fig. 203, 
This syEt«m of ventilation ia admirable in its way for a first-olas* 
Btahle ; but it is not more effective than simple louvres or properly 
placed windows and air-brickB. Just in the aame manner, whUat no 
one could doubt that cleanliness and neatness combined are brought 
about by the covered stable gutters and system of pots introdaoed b^' 
Messrs. MuBgrave, Cottam, and the St. Pancras Iron Company, atill 
not a leas effective and a oheoper method for farm horBCs would be att> 
open channel, with a guiok fall, connected with a proper trap out^dsir 
to the main drain, The system of stable ventilation adopted i 
similar way practically decided by the amount of neatness and strav 
plaiting required there, i.e., by the depth of the pocket. 
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Another system of ventilation by air-shafts ia drawn at Fig- 204 

that known as Pott'a Cornice Ventilation. He makes the w 

nice of metal with two oraamental perforations running the vrbols 
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lengrih, one of them forming the top or ceiling memher, and the other 
the bottom or wall member. The ceiling i>erforations remove the 
vitiated air, and those in the wall portions of the mouldings convey 
the fresh air into the room. 

Mr. Potts (of Handsworth, Birmingham, and Charing Cross, 
London) thus describes his invention : — 

A hollow coznice runs conturaooBly round the room, as the ordinary plaster cornice 
does. This metal cornice is di>ided longitudinally the whole length into two 
channels by a p^ate attached to the lower one. The ftresh air is admitted into the pore 
air channel, or lower chamber, throogh openings in the wall, and descends into the 
room near the wall line through the perforation at the back of the lowest member. 
These i>erforations are inyisible fh>m the front, and being stopped immediately in front 
of the openings in the wall, the air cannot fall by a direct stream into the room, but is 
directed along the channel, and descends by its own grayity, and becomes diffused 
imperceptibly through the room — because, when first admitted, it is heavier than the 
vitiated or heated air irithin, and consequent'y fl )W8 freely in, but in descending it 
becomes wanned by coming in contact with the warmer air. The upper channel com- 
municates with the smoke flue or air-shaft, or other extracting channel ; it is per- 
forated continuously along the face with ornamental patterns. The vitiated air, 
whether fh>m combustion or the human breath, rises, when given off, to the highest 
point, is there drawn by the outward cuirent through the perforations into the channel, 
and conveyed away by the idr shaft or flue. It encounters no opposition to its exit, 
as the cold air coming in descends for a considerable distance c'ose to the wall line, 
9pd is admitted at .a lower level, and so assists instead of retarding the escape of the 
vitiated air. 

I have known this method to fail, and I have known it to sneceed 
admirably, just as the different systems of ventilation will do. There 
is a wrong way of using a right article, as everybody knows. A 
similar mode of ventilation is that khown as Mr. McKinnell*s. It 
consists of a tube within a tube,— the inner one, which conveys the 
vitiated air, being higher than the other. The fresh or pure air enters 
at the lower rim of the outer tube, and descends the annular space 
until it meets with a rectangular flange, which forms a flat disc, some 
inches wide, running around the open well hole of the central tube by 
which the impure and heated air escapes. By this means the fresh 
air is made to spread along the ceiling and descend by the wall to the 
floor of the room. 

The ventilation introduced by Mr. Potts deserves a trial in, at 
least, the larger rooms of a house. There is no doubt that it can 
be successfully applied also in smaller rooms with necessary care. I 
should myself prefer the air to enter lower down. Mr. Robson, the 
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!nie ascension of vitiated air has been so long undetstood, that abort 
shafts for ita conveyance outwards through the toof, are vridely known 
and extensively used. The crude idea was merely a cylinder with a 
cone over, such as is used over small stove pipes. See Fig. 20S. Later 
on came what is knon'n as the Tredgold pattern, with its inclioed 
faces .under the cap, up which the wind rushes to assist in the expul- 
sion of foul air. This shape is slcetahed in Fig. 206. Innumerablft 
devieea afterwords followed, and we wiU mention a few of the best— 
those which have proved commeroial successes. 

There are several general remarks whieh should be made by way of 
on e\ordiam to any deaoription of this system of ventilation 
concretedly put they are as foUowe. Fresh air ought to be prevented 
from finding admission at the tcp of the rooms so ventilated, a 
nsed-np air will not otherwise be got freely away, but will rather bft 
blown baclt, and thus inoreasa the deleteriousnesa of the atmosphere. 
Combined with these turreted air withdrawals, there should also be 
inserted near to the floor, a proper air inlet contrivance, so as to afford 

constant diffusion of cold air. These inlets shoald be suificiently 
Baaieious and not too large, and should al^o be eo placed that 
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no inoonTenient dianght should strike into the room. The^ 
should, moreover, be bo oonatrnoted aa ^ be regulated &t will. Any 
. of the inleti prerioualf figured vould aerre the purpose ; aikd, 
in preference, wo shonld use double air-brioka of different pBttema, 
or finely apertured ones, wbioh would serve to break up the colnnm 
of air, and distribute it as if through a fine rose. Lastly, the drain- 
age of the fioor shoold be espeoiallj seen to, or the sewer air will be 
fooked or pumped np to the roof, throagh the rooms. 

A Iat« improTement in these forms of TentJlators is shown in Fig. 
307, and consists in the application of a cowl into which the fiumel 
is made to project. The oowl is not only open at the large end, bnt 
has an opening also at the back, in the shape of a cone. The air 
passes from the small opening in the back of the cowl over the top of 
the air shaft, and at r^ht angles to it, and as it then expands, it 
enconrages an increased draught in the ventilating shaft. Baok 
dranghta are prevented by tlie regnlation of the length of the hood or 
cowl. The inventor and patentee of this simple contrivance is Mr. 
Chsrlea Wenner, C.E., of Horwioh, Lancashire — not that the principle 
is entirely new, as the blow- pipe action of the baok aperture across 
Q» asoending shaft has been recognised before, A rather more com- 
plicated hooded ventilator, one very largely patronised in France, the 
invention of Mr. Noualhier, and intended by him to be used in ex- 
tracting gases, vapours, or foul air, from infected or confined rooms, 
is drawn at Fig. 203. A round shaft fits, for instance, in the roof of 
a sluggishly ventilated room having its upper part snrrounded by a 
concentric tube, connected with curved plates in the shape of vanes, 
u arranged as to guide the air escaping up the shaft into the apace 
above, and thus producing a oironlar current of air, and a partial 
Tacnnm in the upper tube. 

A ventilator which has won golden opinions in Qer- 
many, and is making considerable headway in this 
country, is the Deflector, drawn at F^;. 208a, the patent 
of UesBrH. Windhausen and Bnaaing, and sold by Hr. 
Strange, of Cranboume Street, London. It is calonlat«d 
to effectually cure a down draught, and will also serve 
as a smoke-preventing chimney pot for the some 
reasons. I figure it (one half being in sectbn) because 
of its peculiarity. 
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Valvular Ventilator) . 



Any one vbo hae been pushed up iato tke attioa of a. Londoa hotel, 
during cattle show week, sai has amused himself when at hia toilet 
by a. Hurrey of the many-pattemed ohimney pota, has douhtleu. 
been rather Horprised at their aumbei, but were he to supplement 
these enfaroed regards by a forenoon's atudy of tiie different ventilatine 
contrivaooes produced even during the laat ten yean, and having the 
■ame external appearances as these pots, he would be dmply 
astounded. I must be excused from a pen and ink parade of all 
these fcul air exterminators, and allowed simply to review two or 
three ventilators whioh I have seen, and know to siiooeBafnlly fulfil 
all that ia claimed fc 




Fig. 209 represents a section down the centre of an improved aelf- 
aoting turret with valves, made by Messrs, Billing and Co., Hatton 
Oarden London. A galvanized cylinder is made to contain two oonea, 
one within the other, and to form a windgnard and protwtor to tilt 
Talve, which is seen below, and which is eompoaedof a number of 
small mica doors, copper-hiuged to a cast-iron framing. Above the 
lower cone will be noticed an escape hole for the rain, so that no dls- 
Bgreeables of this sort csn occur, 

Xhe hot air rushes np the shaft from the room, and passes thiongh 
the valves, ftnally reaching the atmosphere at the circular apaoe 
between the cones. They are largely used by the Government, and aw 
made to fit shafts of from 6in. t« 20in, diameter. Another very good 
turret ventilator is that drawn in elevation, and also in section at Fig- 
210, and known as Boyle's Patent, and manufactured by Uenn. 



The Archimedean Ventilatcre. 



175 



Comjnii Ching, and Go. Here, also, the yalves are of mica. The chief 
difference between this and Fig. 209 lies in the arrangement of the 
cones aboTe the valve frame. Both of them recognise the necessary 
laws that govern this system of ventilation. 
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There is a first-class article of this turret class, known as the Archi- 
median Screw Yentilator, which is greatly in nse here and on the 
Continent, and is made and sold by Mr. J. Howorth, of Famworth, 
Lancashire ; bnt here are no valves, and qnite another mode of opera- 
tion. The screw compels a never-ending np-current, so that the hot 
and impure air is continually removed, whilst the continuity of the 
same up-current prevents down-draught and its evil effects. The 
ventilator is so sensitive that the least wind will cause it to revolve, 
and beget a change of atmosphere. The side vanes of the hood let 
out the foul air, and prevent rain from obtaining entrance, and the 
curved vanes on the top of the hood revolve with it, and so generate a 
strong up-current. Fig. 211 shows a plain-pattern ventilator, and 
made with a round base, so as to fft on any round tube or piping. 
Fig. 212 exhibits the same ventilator, only turned out a Uttle more 
ornamentally, and alongside is shown the wooden base, which is 
secured to the raftings of a building, and is sold with it. As the action 
of these ventilators is especially imperfect unless fresh air is admitted 
at the lower part of the building, an opening in the wall is imperative ; 
and this aperture should be fitted with louvre boards, so as to direct 
the air upwards, tbe louvres being covered with a hinged lid, to regu- 
late the supply. These should be fixed on such a site as not to make 
the draught felt by the work-people. 

The sketch Fig. 213 shows a stiU more ornamental article, with the 
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same maohiiieTT inside, and is HoitaUe for boildinsB faaviog some claim 
to aroUteotoral beaaty. The Iiood is here inolosed, and the motion is 
imBoen, though the wind is still of conrse the motive power. These 
ontamental ventilatora are made in 21, 3i, and 30in. sizes, the deal 
casings being painted atone or oak oolonr. 

The last-mentioned ventilators are not only osed to remove the 
vitiated air in houses, factories, and farm bnildinga, bnt they wUl, in 
a moderate way, remove the steam and fine dnst In close engine and 
boiler-honses, in felt factories and oaiding rooms, and in places where 
these nnisanoes are very prevalent, an arrangement ia adapted similar 
to that shown at Fig. 214 ; and here the ventilator is turned by hand, 
steam, or other power, with the aid of gearing. These st«am-power 
ventilators are supplied either with or withont the wood hasea, oast- 
iron cross beams, footatepa, and driving and guide pnlleys. Where 
eulphnrous or other gases are overpowering, or waste flyings unbear- 
able, such a ventilator is indispensable. The action is similar to a fan 
or blast, but, in oompariscn therewith as to the driving power 
required, is about seven-eigbtbs cheaper. 
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T£irTII.&IION BY FANS OR BLOWEBS. 




Fans, &c., are muoh used in monster buildings where, dnring stated 



E Example of Ventilation hi/ I-'niis. IT? I 

la, thousanda of people are brought together. This ttj^tem ^ 
liies air podSBges specially conitruoted for the purpose, and ft ' 
iol etuff of oporativea to attend to the fires and machiaer;. A ' 
iBBgthr description of this process is not deiirable in our pages, bnt 
fans can be used in buildiiigB of amaller pretensions, and worked b^ ' 
hand. I have used them in Turkish hngpitab, in the manner shown ' 

I at Fig. 213. The arrangement was that of the late Mr. Brunei and ' 
Hr. John Brnnton, C.E. Each siok ward was furnished with a 
tjoyd'a Rotary Fan, capable of supplying about l,fiOO cubic feet per 
minnt* when worked by a man— which was, of course, only oooosion- 
ally, and in the absence of fresh breezes. The air was conveyed 
along the centre of the floors, and the air inlets to the ward were 
arranged under footboards, placed beneath the tobies. By this pfcnum 
system instead of vacuum system, the entrance of bad air from the 
closets, &c., at the other ends of the wards was prevented. 

Tbe history of ventilation by means of fans, from the date of its 
first invention by Dr. Desaguliers, in 1734, down to the nnder- 
mentioned plan of Mr. Marshall would farm a moat interesting paper, 
And in some respects a most comical one. Fans are now largely used in 
all the manufacturing towns, Mr, Marshall's device, which was 
patented by him in 1S70, is for forcing the air into the room with 
a fan through nir-holoa in tbe roof or ceiling, and causing it to escape 
through apertures near the floor level. He considers this a better 
method of ventilaticu than exhausting the air from above. In order 
to purify fonl air, he brings the current first into contact with lime- 
water, andofterwards passes it through charcoal and cotton wool, thoa 
affording both a chemical and mechanical filtration. If needs be, he 
ran also load the air with a medicinal gas or perfume. As a curiosity, a 
large room ventilated on this principle would be worfli going a long 
journey to see. 

> VENTILATION BY FIEE DBiCGHT. 

i I Hhall just aldmover this division of our subject. There are many j 
different sohemea of this class, and, in buildings- construoted with 

special arrangBmentB for the purpose, some of them answer admirably. I 

The latest modification is that patented by Mr. James White in 1867. ) 

kEere a chamber is formed behind the fire-place, and this is connected J 

irith passages leading to the ceilings of a room, The air in this 4 
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ohambar is rareSed, and in pasainff off by the flue it takes with it the 
vitiated air of the room. The foul ail passea through the ceiling' 
apertures, and by chaunelB into the alT'OhaDiber behind the grate, and 
out through a pipe in the ordinary way. 
At Fig. 216 IB ahowTi the Byatem recommended, duriug 1871, by a; 
architect, Mr. Martin, in a report to the MassaohuBette 
State Board of Health. The room ia heated by a 
stove Burronndedbya jacket, which asaists in heating 
the fresh air that pours into the opening under the 
stove through a large trunk under the floor. The 
cold air from without ia thus well warmed, and i 
np within the stflvo caaing to the top of the r 
where it is apread alouB the ceiling, and then auoked 
down by the action of the amaller ventilating trunks under the desks. 
These are oonuected with the chimney shaft, which, for the purpose of 
heating the air and aaaiating the draught, contains the smoke pipe ol 
the stove carried all the way up. The outflow of the air is regulated 
by a valve across the shaft just behind the stove; and should n 
fresh air be needed, tho ceiling lights (shown raised iu the plan) invite 
its entrance. Dwelling-house a, however, can be perfectly ventilated 
vithont Uie complicated systems here desbribed. 
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Mechanical ventilation of this sort ia especially useful in well- 
digging, when a great depth, say 150 feet, haato bo reached, and when 
tho carbonicacidof the workmen's breath stagnates to BUch an extent 
at the shaft bottom that the men cannot work. Lime-water may cor- 
rect the evil somewhat, but it is wisest to give a supply of fresh air 
at once. A fan would be very useful here; but more than hand- 
power would be neoessflry to raise suffinient speed to render the 
maohine efibotual. There are several other methods of compassiiig 
what is t« be done ; for ioatauce, a pair of 24in. bellows, with 1 Jin, 
pipe, would work satisfactorily to a depth of 200 toSSD feet, and snoh 
an appartuft would cost about £10, eicluBive of the piping. A very 
useful kind of air-pump is made hy Mr, Denny, a well-borer of 
Bromley -by -Bow, which is intended to be let down in the well for 
use during any subsequent repair? ; and this can be supplied 
aa low as £4, Jt is an air-box of wood, with butterfly valves, and is 
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aonneoted with a cino pipe. Aa it is alwftrB wiu to have a rentilatioK 
&pparatua of some kiikd peniiaiiHitl7 fi<^ in the well, Mme sooh 
urangemeiit as thie laet-mentioaed one ii isdeipeniible. 

For the teaden' fruidanoe who may be mnking wells, and who would 
ratherAireanapparatna, I may mention that HeMTS. Taylor sad Sons, 
of Newgate Street, London, wiU. let on hire a pair of air-pumps, 
with ISO feet of lead pipe, at the rate of £5 per month, the rate rednoinK 
as the time of loan exteoda. Heetra. B. Owens & Co., of White- 
friara Street, London, will aXw lend a Ho. 50 donble-hurel portable 
pnmp, with 150 feet of india-rabbetandoonvaB hose, for £2 per week; 
or a large pur of bellowB, and ISO feet of 2in. iron gat tubes, will 
be lent on. hire by Messrs. S. F. Baker & Co., of Sonthwark Bridge 
Bead, London, for fifteen shillings per week. This is a praotioal 
oomparison of tha different systema in vogne, and is the result of my 
own experience. 



TENTILAnOH BY CEILIHa LIOHTS. 




This paper would not be complete withon a desoription of the new 
ventilating globe light ; therefore I giFeat Fig. 217 a aeotion of that 
of Riokett'a, mann&otnred by Uenrs. Bichardson, Slade, and Co., 
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Ceiling and SunKghta, 



Brownlow Street, London. The action is aa under:— An opwaiiT 
draught ia created in the main tube directly the gaa ia lighted, and 
this rarefies the air in the Bmrounding tube outside this, near the 
ceiling. The heated air in both is carried, aa will be Been, to the 
chimney, or to a special shaft ; and thus not only ia the carbonic acid, 
&c., removed from the bnmer, bnt a sensible impulse towards the 
chimney or abaft is given to the heated air of the room. A study of' 
the arrowings on the sketch will explain this. 

Another useful method of ventilating rooms by the withdrawal 
of the respired air, and at the same time by the carrying away of the 
deleterious products of combustion, is by the adoption of the " 
burner." The time will arrive when it will be put into use in every 
f act^iry, save, perhaps, in those where bracketed lights are indispen- 
sible to yield a light close to the particular work to be done. Fig. 
219 exhibits a sectional view of one when fixed between the joists ■ 
a room. The heated air is carried away up the two ventilating shafts 
at the top of the burner. A view of what is called the Box-top San- 
burner (see Fig. 218) will perhaps atill better illustrate the action. 
This latter pattern is aold for use in small sized rooms, and the hidden 
portion ia of galvanised iron, and ia remarkably compact, 
posed portions of both deaigna are beautifully finished. 

Wherever gas is burned a tin or zinc tube should be placed at a 
proper distance above each burner, mid these tubea aboald convey the 
products of combustion into the open air. This is, however, so well 
understood that it is hardly necessary to mention it. Some recommend 
the tube to be placed inside another bo aa to efieet an exchange of 
fresh and comparatively warm air, on the prinoiple of the McKinnell 
ventilator mentioned on page 171. But unless the aubjeot of venlilft- 
tion haa been studied, or it is done first quite experimentally, it would' 
be safer to forego this possible advantage. 

Fig. in, tal anul\ roooiB, irith 13-iiidh t>Iaiii glnbs, 1 
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HKATIKO, 

* It 'will be neceesary to oonsider here the different methods of w 
injr roomB; but in order tg be practical I sUill limit my remirka t» the 
best kinds of open ^atee, open and otose Btoves, and conolude with a 
description of heating by means of hot air, ateam, and hot water. 

HBAIIRQ Br OrEN FIKCPLiCES, 

Thia IB the deyioe for heating rooms chiefly patronized in Great 
itain and Ireland. We are neither fond of open braziers nor olose 
'■toree, like our continental neighbonrE, and the attempts to popularize 
them amongst us have signally failed. Dr. Amott did not sncceed 
during his time in making hia close stoves even bearable, despite 
all tlie laborious arguments he brought to bear in their favour. The 
trnth is, we have coal to spare and to waste ! 

When a fire is lighted in an open flreplace, two eurrents of air are 
always established in that direction, One of these supplies the fue 
in the grate with oxygen, and the other passes up the chimney, and 
causes on influx of fresh air from the outside. This creates a draught 
fireward, whinh is eometimea considerable, and at all times diaagreo- 
able. A remedy for this has been known in Englsnd as far back aa 
16S8. It was the invention of Sir John Winter, and consisted of 
an air passage, commonly 6 inches square, communicating with the 
atmosphere outside, and terminating under the firebars. The orifice 
was closed at will by a door or valve. By this means not only waa a 
Elnggish file made to yield a cheerful blaze, but the beat, when dry 
wood was consumed, was, by a now ohsolete contrivance, compelled to 
issue into the room through apertures in the chimoey breast. 

We will not attempt to explain any of the very numerous firegrates 
now in use, for their name is legion. There is a description of fire- 
•, however, known as Count Rumford's, which enables one to 
thoroughly utilize the fuel than almost any other, it being n 
knownthat the radiant portion of the heat given off in a common 
but abont haH the whole heat produof d. Fig. 232 illu»- 
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Cuunt Bumford 'e Slove, &c. 



trates & fireplace of this kind, with an opening three feet square, imd 
a space of eight inches between the bottom bar of the grate and the 
hearth,— this being the proper distance. In setting out a fireplaci 
this principle, divide the hearth-space into three, and take the 
diagonal of the two outside squares for the 45° coving of the brick- 
work. The depth of the fireplace shonld also be one-third of the 
opening in. front, and the fine in the narrowest place above the flto 
shoold not exceed four or five inches. 
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In the section wiU be remarked a large etone which fits looeely in s 
rebate at the back of the flue ; this is removed for the conventeni 
the chimney-sweeper. Where efficiency, and not appearance is 
sought, this description of fireplace can be confidently recommended. 
The grate is merely a set of curved firebars, with a bottom grating, 
and can be got at any ironmonger's. The fire-bricks forming the 
coving should be of the best description. Within the last twelve 
months 1 have replaced the most costly grates with this old iuventioa 
of Conntumford's. 

As more or less copies of the Enmford pattern, the Register grates 
and stoves of the present day nest require mention, but they are too 
well known to need any description. Besides the univalve register 
plates, there are, however, now the bivalve registers, sold by Messrs. 
Lowman, Taylor & Co. , London . These are useful departures from the 
original patterns. Another kindred contrivance is the chimney throat 
and valve of the late Mr. liiHicgs, now supplied by Mr. Tyler, of 
Wood Street, London, S.W. Tlie invention is applicable to all fire- 
places, and may be taken as the best of the many systems introduced 
of late yeaia, Fiff. 333 will explain this patent, the use of which is 
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justly olaimed to economise fuel, improTo the draught, and alio « 
centrate the heat. The flat position of the valve, of course, tuDdori 
the radiation of heat up the fluo, as all valves of grates, univalve or 
bivalve, are meant to do, and, moreover, prevent* any great down- 
draught. Wlien closed, the valve is at A. Its position in ordioarr 
use can be seen at A'; and at A" oan be noticed its place when the 
machine or hand chimney -sweeper is at work. Besides the above 
mode of working the valve by & screw in front of the fireplace, we 
give, in dotted lines at B and C, another way of raising the valve, viz. 
by a rack and handle. Wliat is supplied by Mr. Tyler is merely the 
Ibroat valve tu fix in the flue, over any grate you may happen to have 
or to choose. The cost of the screw apparatus is 2')ir., and the rack 
and handle ISs. 

The canses of a smoky down-draught are numerous. The cbimney 
may be too large at the opening ; it may be too low in height after 
pasainR the roof ; or it may even bo affected by the cold weather if its 
aspect is dne north. The fines may be joined into one another ; they 
may be oracked by settlements in the building, or they may be stopped 
up by birds nests and like obstructions. The lintel of the chin 
piece may be too high, and req^uire an iron or zinc apron-piece, which 
k an approach to the tapestry fire-cloth of olden times ; or it may bo 
too short, and require the opening of the chimney to be contracted. 
The opening of the fireplace may also be too wide or too high, 
there are two fireplaces in one room, the stronger one may bo drawing 
nponthe ohimney-fiueof the other for the air necessary to combus- 
tion, and be sucking down the smoke as well as the air. There may 
be an insufiicient supply of air, owing to the door and windows fitting 
too tightly, and there may be no other entry for the air to feed the fire 
than down its own vent. The fuel may be ol the wrong descriptio; 
Uie kind of open stove or firegrate, or, if composed of wood, it may be too 
green. The doorway may be in the wrong place— nay, for the matter 
of that, tho honee may be in a bad sitnatton behind a hill, the wind 
blowing over the ehimnies, to use Mr, Tomlinson's words, like " water 
oyer a dam.'' Sat likeliest of all, the ohimney'pot has been fixed 
according to Contract, and either none was necessary, or it is of the 
wrong pattern. 

It must be conceded that anything wrong is amenable to ac 
U be admitted that under certain circnmstances it has ever 
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proved right. Tttere is, tbeiefore, a. core for a smoky cliimney. Bat 
it ia better to call in the oichiteot thsn. the mere emoke doctor. 
The architect may not be originallf to btame. He knows very well 
that chiiimeyn cloatered together, as seen, in old-fashioned houses, are 
the hest, because the heat of the one imparta on apcast power to the 
others, but he haa been forced to dot a fireplace here and another 
there, and leave one altogether out in the cold simply to please his 
client. I cannot enter into this question farther here, bat must refer 
my readers to an excellent series of works upon fuels, fire-placea, and 
imoky chimneys, by Mr. Edwards, published by Mesaia, Longman, 
Green and Co., London. 

There is a patent smokeless grate which 1 will now mention, not 
because it consumes its own amoke entirely, but becaiiBe it is a step in 
the right direction. I refer to the one sold by Meaara. Young Bros., 
of Queen-street, Cheapside, London. Here the coals ore introduced 
under the ignited fuel, by first being placed in a trough fixed to the 
lower portion of the open stove front. A right and left handed screw 
is placed along this trough, and a ratchet-wheel worked by the poker 
revolves the screw, raises the burning fuel up, and also pushes the 
7. The same idea is applied to the kitcheit 
the coal, smoke, and gases oonsmned, bat the 
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rouge, and not only 

evolved heat is well utilizi 

An improved fresh air cottagers' grate, costing from 30s, to 60a., for 
wanning two rooms with one fire, is now sold by Mr. Penfold, Golden- 
square, London. This grate iscomposed of well-burnt fire-olay, andthe 
back part ia made hollow, thus forming an air-chamber which receives 
fresh air from the outside through earthenware pipes. As the fresh 
air passes through the back of the grate it becomes wanned, and tbt» 
warm air can be discharged into adjoining rooms. 

The idea of heating two rooms by means of the one fireplace is 
French, and two centuries old. In the French plan, however, 
the back of the fireplace formed on iron partition, and the seconil 
room was heoted by radiation merely. In I7i3 Cardinal Polignao 
improved upon the idea, and by means of hoUow spaces, which ho 
called ooliducts, and which wore fed with cold air froio the outside, 
he easily oonveyed the aii from one room to the other. Mr. Peofold's 
grate is a vast improvement upon its predcccssers in point of 
oheapness. I ahoold even prefer it to those attempts in the same 
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ition made hy meaaa of iron obantben behind tha (ire Bpacei. 

(But Mr. Penfold ia not the firat to heat nn upper room with the 

vanned air . in this way for the Cordiniil ipeoilied very plainly how 

uy it vas of oohieyemeat. 



lanifeBtly impossible for me now to enter npon even a ehort 
pistory of the enmeroue kinds of stores, from the early rousk-and- 
idy patterns, ta the improved systems of Dr. Aniott and others in 
iter days, for this would ocoapy many pages. For the same reason, I 
■hall make no mention of the Dutoh, Swedish, or German stoves. 
Besides, as they stand, these are tinsuitable to onr country, '^'hit ia 
good in them haa also been long ago pirated. The only stovis I shall 
therefore notice, are those warming and ventilating stores whioli 
are fed by air purposely bronght in pipes from the exterior, and 
I ahall select several kinds wMch have a preferenee in the market. . 

The following are moat important matters to be borne in mind in 
oonnectioii with these stoves. To begin with : the outer opening of the 
air-supply tubes should he removed from all sources of bad or impure 
air, saoh as, for instance, drains, closeta, stablee, &o, ; and the orifice 
should also be bell-shaped, and covered with gauze, not only to well 
distrihnte the air, bnt also to protect the trunk from vermin. The 
only air allowed to feed the stores should be derived from the open 
expanse ; and if a room exist below the floor on which the store stands, 
the air should be brought in air-trunka of wood or pipes of metal 
between the joists, direct from the external atmoaphBre,— any draught 
being excluded by the adoption of suchinlet ventilators as those whiob 
we have already described. So much, moreorer, depends upon the 
lectional area of the smoke-flues and air-aupply pipes being sulBcient, 
that theae should be carefully considered, and not put up haphazard, 
u is too often the case. Soot-doors should also be inserted at the 
bends, wherever practicable ; and, if neglected, this will afterwarda 
he bewailed. The joints of the pipes should also be well made ; fof, 
if not, the smoke will escape there, and cause the greatest annoyance. 
They should, as well, he carefully isolated from the joists, and wood 
flooring, and walls, by being put in eollais consisting of iron or other 
metal plates. In ascending flues, too, the smoke should be carried to 
ithe ridge of the roof by independent pipes, where not very obiec- 
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tionablc in the elevation ; for I have Eeen almost endless trouble 
caused by the pipes being let into chimney fluea not suited to commDnd 
aproper withdrawal of the smoke and gases. Asfor descendinK fines, — 
whjoh are rarely adopted, and then only upon oompulsion^the shorter 
the horizontal part of the flue, the more eflfectual ia the combustion. 
For fuel, the kind best adapted for stOTes of the descriptions I note 
below is gas coke, although anthraoite, turf, or wood can be used. 
Common oool cakes at the top, and is otherwise objectionable. 
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The patent alow combustion stove of Musgrave Brothers, Belfast 
b largely used for warming public and private buildings, and is coa- 
ftrncted aa drawn in section. Fig. 220. Xho fuel receptacle is lined 
with fire-clay blocks, easily removed when broken or destroyed ; and 
it acoonimodatea enough to last twenty- four hours, being, moreover, 
filled through the sliding door at the top of the chamber. The ashei 
are removed by holding up the door at the bottom, and the necessary 
air to senure combaation is admitted also between the bars, the aah- 
box being made to move a little sideways for the purpose. Whea 
kindling, the chips are placed at the bottom, and the coke or cinden 
are heaped above, a light being applied throngh the front door. Aa 
before mentioned, a charge wiU last twenty-four hours ; and, it 
regularly fed, and the ashes removed, it will bum for a whole year 
without relighting. In this stove, the products of combustion — VU!., 
the smoke and gaaes from the fire— are driven through the other two 
Diambers shown in the section given ; and these auxihary stove spooM 
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serve to detain these products, on their wajr to the ohmmey, until 
their heat ia more completely parted with. The action of the itore ii 
simplj' thus: — The air enteTB at the bottom gratliiK. and f iolds it« 
oxygen to the small fire burmng to ashes there ; and the evolved 
heat passes up, asd makes tho superimposed fuel ced hot, which fuel, 
OB it gradually sinks down, and comes into contact with fresh oiygen, 
is, in its turn, reduced to ashes. Should the file, from inadvertence, 
go out, the stove can thug be easily re-lighted, without removing the 
upper strata of half-burnt fuel. 

The above sufficiently describes the interior of the stove ; but an 
esternal view of one is given at Fig, 221, in order to show the kind of 
casing: which envelopes the stove on tho dotted lines shown round 
Fig. 220. This outside casting is composed of a series of metal ribs, 
projeoting at ragnlar intervals from the stove body, and faming, so 
to speak, a nest of longitudinal heat cells, Starting np from every 
available space, theije cells or gills rapidly absorb the heat generated 
by the fire inside, and as quickly give this heat to the cooler air which 
aurrouttda them ; thus, moreover, avoiding the overheating and burn- 
ing too common to the old flat-surfaced stoves. 




The design (Fig. 221) above is called the rough, slow combuHttcai 

stove; but, where itsplam appearance would be aueye-aoro, the oruo- 

nental design shown at Fig 222 is used, the cella being hidden by an 

■ artistio -patterned grating. For churches, thege stoves are made with 
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MByinga and braes pillars and creBts, the cover being composed of > 
pierced mediaeval woTk. Far mansiona and large balls, tliey are 
alEo supplied with encaustic surfaces, irau mouldings, &nd covers of 
fancy patterns, An aeh-ptiL. to accommodate tbeae stoves ia shown at 
Fig. 223 ; and the asb~pan, as will be observed, sits on an iron base, 
wbicli is Bold independently. In the section given at Fi|jf. 220 will be 
noticed a vapour chamber, for use in green-houses where a prepcnder- 
auce of moisture in the air ia thought desirable. 

The above-mentioned patterns represent stoves which stand upon ^ 
the floor ; but a heating mediam, on the same principle of alow a 
bustion, is sold, arranged for placing underground, beneath the baild- 
ing which is to be warmed. In this case the apparatus ia constructed 
as drawn at Tig, 224. It is fixed in a brick chamber communioatiiLg' 
with the atmosphere outside, and in oonneiion with fluca passing into 
the room to be heated. When the air surrounding the stove i* 
warmed it traverses the Hues ; whilst fresh air flows aimnltoneonalr 
int« the stove chamber. 

An idea of the power of these stoves may be given, by stating that 
a church 70 ft. by 35 ft., with its high open roof, is effectually 
heated by a stove 3ft. Sin. long, 2ft, Sin, wide, and iii. 6in. high; 
or, put in a tabular form, it is said that— 

BizelTo. 1—1 lOX 1 4 X 3 D high; will heat 12,000 oubio feet. 
„ „ 2—2 1X10XS2 „ ,, 20,000 

„ „ 3-2 4X20X33 ,, „ 36,000 

a „ ., 4—2 7X27X43 „ „ 45,000 

a „ ,, 6—3 9X28X48 ,, ,. 60,000 

(I These are the sizes oontmonly used when the stove is conoealed t 
the haaeraent. 

In common with some other stoves of the clasa, the flue can be made . 
either ascending or descending, the nozzles being fixed at the top, at 
the back, or in the base below. A stove should, wherever possible, be 
fixed in the room which it is intended to heat, and should in prefer- 
ence have an ascending tine. But where a descending flue is indis- 
pensable, what is called a pilot atove or rarefler ought to be &xtA at 
the baae of the upright chimney, receiving the horizontal flue — thft 
lighting a fire in which, before kindling the stove, t 
meneurate draught in the chimney. 
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Hiese Tflrefiers aontdst ordioarily gf s fire space, Cttod up with firs 
d ash doora, and fixed flash with the wall ; but Messrs. Miugrare 
iply a patent close Sre raxefier, which not only heats the room it u 
'placed in, but, being built partly into the wall, oontiguoDs to tho flue, 
at the aame time compels a draught in the ohimner proper. They 
also manufacture a patent opon Arc rarefier, which is fluih with the 
wall; but they reoommend tho close one in preference. The nozzle 
pipe and bend for connecting the stove with the horizontal flue should 
be always ordered extra, with a stove with descending flnes. 

Smoke has been caused partly to defend a flue before entering the 
main chinmey as early as ie78, and in 1860, a vase-shaped iron stove 
which stood on a box, having a pipe carried upwards into a flue, was 
exhibited at Paris, and when a current of air was established, by 
lighting a. limp at the top of this liue close to where it joined the 
chimney, the broshwiwd upon the top of the coals was fired, where- 
upon the flame was sucked downward, in time igniting the coals, 
and, as Mr. Tomlinson says, "consuming the smoke in descending." 
In shape this open stove was not unlike an upourved tobacco pipe, 
the inhaling of the smoke being represented by the chimney current. 
Of course, had no current beflnlirst established, the result would have 

rirer resembled what ensues when a pipe is blown into from the 
uthpiece. 




At Fig. 22S will be noticed what is called the patent pyro-pneumatio 
stave grate, made upon the prinniple that fire-lumps are the best and 
1 purest media for the transmission of heat by radiation. 



^r The 
^H neatK 
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The Gurnty Stow, &e. 



The air is snpplied through a trunk from oataide, aa shewn under- 
neath the BBCtione Figs. 226 and 227 ; and the warmth is oainmunicated 
to the air through the body of the perforated fire-clay lumps snr- 
Tonnding the fire. A stove with an ascending flue is shown at Fig 228, 
whilst Fig. 227 exhibits a stoYO with a descending flue. These goods 
are made and supplied by the inventor, Mr. Pierce, of Jermyn^Street, 
London. 

SS8 II 229 
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AatovewhiohoommaDdaalt u I il is called 

the Goldaworthj-Gurney stoie, sold bj the 1 oiidua Warming and 
Ventilating Company, Westminster. It is shewn at Fig 22f, and 
consists of a stove with a plain, smooth, inside cylinder, and a collec- 
tion of upright winfts, cells, or gills for the purposes previously ex- 
plained. As it is now ascertained that aboat 25 per cent, of heat is 
rendered latent by evaporation, and that this latent heat aids largely 
in efficiently healing the distant parts of the room, these stoves aro 
placed in pans of water regolated to produce the requisite evaporation. 
The air breathed is, moreover, by this means, never burnt or over- 
dried; and only those who have worked in close rooms, with aa 
ordinary stove always kept to a red heat, can properly appreciate 
this boon. 

The sizes and oapablities of these atoves are given by the vendors 



Size A, SB inches e.iterior diameter, will w 
,. B, 31 
., C, 26 
„ D, IT 
A smaller store ,) 



Q 120,000 ouhi? 
70,000 



feet. 



Prictt of Btova. ISI 

or double tlie abora qnanlitr if in psrpetiul nw. The prioai ue 
given at page 192. 

Fig. 228 cepreaenta a store to be pUeed iniide a room ; bnt if th« 
apparatus is required to be oonoealed tram Tiew, it i* inierted under 
the floor in tbe maimer drawn at Fig. 229, andia eqoallf effectual. 
The nndergtonndarrangement ia more oortly at fint, bntt onoe erected , 
the heating maintenanoe ia about equal in point of cost. 
A plan of a eigular store to that of Fig. 32B, bat with better de- 
— • ^^^ veloped gilla, will be notioed at 339a, the inrentioa 
"* of Measra. Bmith and Bona, of Barnard Cutle, 
H ^ Durham. When the flre-box A ia fall of heated 
Ir and gaaea, they enter the tabea B. The letter 
I C repreaenta a tmAe box, and the prodnota of 
I eombnataon are forced to pass throagh this before 
; they eaoape by meana of the atove-pipe D. The 
I arrangement ia moetly a repetition of lome we 
have previooaly mentioned, bat here the gilla, 
cells, wings, or laminations, or whatever name they answer to, ore 
nnnsnaJIy large. 
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*^ *•- *^, 44r/, ^ iF>|i|L tsiai t j"iiiiitr m 
, ^. A.-^ '^^^M(^ lufc ttt lait "aft iH^T p 
• i^***""//- -aA'*' '^ca i*uk uuMnwea. '- 

!>.<- /» */|«,,M/^ »,Vm tU wiAckrv, ud it falls to tibe bottai 
/I /^f. M/vvim M^ H/^/;^ 1,^^ /^t uttiw the fireplijoe. 

f wfH ^//ly ^Il<4«4,i4ii4^ u. n^^i, kn/nrn as the Calarigen, iriiieh, for 
I Im hutf'^ iiHti, hHit \h» imi Kraoklf&'i principles. 



The Oalcrigm ByOeta of Ittating, dx. 1S3 

"lUiltetKcMbr tBdiigliiKinBatnunDrvBBilr,«hkhfDMdlnotbiU* hIUm 
1( diitiibHttd oitt tlM npptr part al thg room, ud Hub eonua iimdiullj dovawird, 
flntnulitiig the hi*d,uidUkni u It (rt* hMTlar floirtiis to tha bat, ud oat kr 
opmlncf^ vMeh, irlth u opm Ar«, iroiild be i naua of mid drMif bt." 

The idea will lie Been to be the same both in Oie Fraoklin stova and 
in the Calorigen ; but Ur. Oeorge, the InTentor, also oonndera that 
during rarefoolion the air drops most of ita diut putiolei, and ia thus 
praoticallr filtered from perhaps deleterioiu matten. 




Cardinal Polignao may be considered as the fiither of all Uiese 
methods of heating and ventilatiaii, and all stores with oalidacte may 
be said to have sprang from those introdnoed by him about the year 
1713. Mr. George's Calorigen is adapted for burning gas or as an open 
fireplace. I will first describe the gas Calorigen drawn at Fig. 230. 
The body of the stoye is of thin rolled iron, and is furnished with two 
pipes terminating in a cylinder, open only at the t«p, placed outside 
the wall. The air entering the stove to supply the flame thus Domes 
in contact with the heated air leaving it, and some waste of warmth is 
avoided. The air necessary to support combustion is, therefore, 
slightly warmo by being diflosed throagh the warmer air, and when 
nsed it is carried off with tlie other products of combustion by the 
upper short longitodinal pipe. There is no communication whatever 
between the fomace of the stove and the air of the room. 
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The most important feature, however, is the introdaation of a ooil of 
WTought-iron tubing within the body of the stove, which eommtinioates 
with, the exteraal air below the BtoTe, and iafurnifihed with an opening 
at the top of the stove. The pure fresh air is therefore warmed in its 
paaaage through this worm, but not superheated or burnt, and flowa 
into the room at a moderate temperature. There ia, therefore, no 
Becessitf for a valve near the ceiling to regulate the exit of any extra 
hot air, as in the Laconieum of the ancient Romans. 

A eoal or coke stove on the sane prinoiple, except that the ail of 
the room Buppliea the air necessary for combustion, ia drawn at Fig. 
231. Fourteen pounds of ooal, whioh seldom eoats twopence, will 
snffioe to heat a room lifteen feet square for sixteen hours. It is 
therefore admirahly adapted for the hall of a houie, and as a means of 
heating and ventilating the grand atairease, the more so, as any 
desired amount of ornamentation can be engrafted upon it. I hava 
fixed both gas and open-fire oalorigens, and have never known them 
to fail in affording an equable warmth joined with an efficient venti- 
lation. Another point is, that the spaces round the doors and windows, 
wben using the gas Calorigen, are converted into passages by whioh 
the air paaaea out of the apartment. This is thoroughly preventive of 
draughts, and the beat oure for these disagreeables that ever I have 
met with. The coat of the coal Calorjgen is six guineas, and the gaa 
Calorigen three guineas, and they are manufaotured by Messrs. 
Forwig and Co., Queen-street, Cheapaide, London. 



In desling with the above theme, I do not intend to enter npon tha 
subject of ordinary hot air flues, as they are for the most part 
perfectly well understood. Hardly an old hot. bouse but can show 
the chief faults and chief virtues of thia system of heating; and if 
Buoh a thing is not to he found in cities, some of the public balhs will 
illustrate them. The kind of heating I will shortly allude ta i* 
not that small amount of warming which is just necessary to 
comfortably heighten the temperature of a room, and make it bear- 
able, for that subject has been already considered. Here will bs 
mittced the methods of producing a temperature still more advanoedi 
a desideratum which every one knows is n«aeisary, not only in dwell- 
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ing: houses and hortioultnral buildings, but in drying and oaring 
rooms and the like. 

It would be useless here to explain the working of the hot-blast 
apparatus, in which the pipes are heated to redness, and the air 
passed through them by means of a fan or blower at a temperature of 
oyer 500° Eahr. This heating by hot air, with a vengeance, is not 
likely to prove of any service to the householder, who would stand 
aghast at the amount of waste, and wear and tear, whioh the system 
would entail upon him, if performing ordinary work with such a 
giant hand. For a similar reason, I will not enter upon the warming 
of rooms by the forcing of the smoke and heated gases through 
the pipes, instead of hot air. It would be amusing to see the 
consternation of the serving man, who had received orders to clean 
out the flues and passages after a few months' working, and had just got 
far enough into the work to be able to estimate its endless incon- 
veniences. 

It must be oonceded, to begin with, that heating by hot air is not to 
be recommended when heating by means of hot water can just as well 
be adopted. The hygrometric and electric conditions of the air are so 
altered by its being burnt or dried up, that serious annoyances, and 
even diseases, have been known to follow an injudicious method of hot 
air warming. Some physicians altogether condemn its adoption 
where life is concerned, and have gone so far as to affirm that it is 
the prime mover in the decomposition of many deleterious bodies 
floating in the air, the particles of which would be perfectly innocuous 
if not resolved by this peculiar heat into their original gases,— we 
mean the Cerberus monster of, chemistry, sulphuretted, phosphoretted, 
and carburetted Hydrogen. Not least objectionable is the close un- 
pleasant smell prevalent about an establishment heated exclusively 
with hot air on the less improved systems. It is claimed for the 
Sylvester air-warmer, by Messrs. Rosser & Russell, and for the 
Gumey stove by the London Warming and Ventilating Company, 
that these evil effects are obviated by constructing the stoves with 
gills or ribs, and in such a manner that the diffusing or exterior 
surface of the apparatus is considerably larger than the interior, or 
heat-receiving surface. 

Another drawback to the adoption of most hot air methods of heat - 
ing is, that a considerable difficulty occurs in properly regulating the 
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temperatore, as every interferenee with tho fire modifiaB the heat 
given out. It IB not so with hot water, for there the temperature u 
limited in its place of working to that of boiling water, and the only 
esecntial is the exposure of the proper quantity of WEirmth'dia- 
trihuting pipe-area, The next fault to chroniole againat the syBtem 
generally is the fact that unless the fomaoe, which supplies the heat, 
ia catisiderahty below the rooms to be heat«d — nnless, in. other words, 
the enrrent of hot air haa acquired the requisite amount of velocity to 
paaa it through the necessary horizontal fines — theae flat-lying flues 
will have to he warmed by a epeoial apparatus. In fact, the 
aBsiatance of a coil of hot water pipes, in theae fiues, will be 
indispeosahle. 

In mentioning these atrictares npon the system, I am mindful that 
the evil effects of dried air may be ameliorated by the use of evapora- 
tion pans on the stoves, or troughs upon the pipes ; and am Innlined 
to believe that in rooms tenanted at any time by living creatures, and 
so heated, this means of tempering the air to the dried lungs is 
imperative, Neither do I forget that in some patent methods of hot 
air warming, a certain economy can ho fairly exhibited. 

It will be impossible to do more than briefly point out b) the reader 
where the different kinds of apparatna can be got. Should the heat- 
ing of the laundry, by hot air, bo in qnestion, I would strongly 
advise the study of the different syateraa of Messrs, Bradford &. Co., 
of Fleet Street ; of Messrs, Roaaer & Eussell, of Salisbury SquB 
and of Mr. Pierce, of Jermyn Street, all of London. Here can 
obtained full information as to tue action of the numerous hot plates, 
drying closets, and iron warmers ; and as they differ somewhat in 
principle, and all differ in constmotion and are, moreover, adapted t« 
varying conditions of anrtouadini?^, the time spent in examining into 
these methods will not be thrown away. It is ehiefiy for laundry 
parposes that this kind of heating is now applied, at least, I for one 
would limit its use to this branoh of home eoonomica. In heating 
vineries and foroing-houaea, it is preferable to have the pita heated 
by warmed air^that is, by a combination of heated air and naked 
pipes. To effect this, an underground vanlt, some few feet deep, is 
constructed along tho whole of the pita, fed with fresh air through ai 
bricks, fixed dose together in the bottom of the side walls, the hot 
water pipes atretohing atong the top of the arch. This is tbe beat, 




and most degaat mode of he&tmg these adjuncts to eveiy 
good garden, and is preferable to heating in the ordinary muuicr 
ly direct radiation from exposed pipes. 



The onlj system of heating that can for a moment compare witli 
tlistof hot water is the ayatem of heating by moans of st^am oanfined 
In soitable pipee. To properly compare these differing systems 
Wonld, however, be a tedicos task, and hardly called for here. The 
if sdrantajfe in ateamovcr hot water heating is, that lees heating- 
Wrface is wanted for the former than for the latter. Steam heatiag 
tan also be advantageously adopted where there is a surplus of steam 
bom the engine boiler, or waste steam from the cylinder of a high- 
pressure engine. Where the lerels vary very much, or abasement 
floer is especially to be heated, these steam pipes are also very useful, 
n objection to heating by steam pipes b, that they give off n 
disagreeable odour, which cannot be avoided. The supply of steam 
innat also be oonatimtlr patched, if eiBciency ia necessary. The fire 
■nder the boiler of a hot water apparatus may almost go out, and 
ftill the hot water pipes will retain a fair heat, — in this way eon- 
Lming the neglect ; but if the tire under the ateam'pipe boiler 
languish, the heat will soon became a nonentity. As regards expeuso 
tt is admitted by most engineers that but little difference eiiata 
between the first cost of the hot water and the steam arrangements, — 
blowing the boUere and pipes to be the best of their reapective classea, 
■nd the work thoroughly carried out. In the maintenance of the 
tpparatus, however, the economy lies with the hot water system, the 
^er there being the only thing subject to wear and tear, and that 
a and tear also much under that of the ateam boiler. 
The best feature about steam heating is that, unliko heating by hot 
pipEs can be mado to run in any direction, to and fro, or up 
Ud down, the only neccBsity being that at eyery new level another 
ntlet is required to be provided, to take off the condensed water. It 
I, therefore, preferable to have aa few sudden dips aa possible, a 
tadual incline in fact with a condensation eiit at one place only, 
^Hb, however, can seldom be copipassed. Care should be taken that 
Hie condensed water is really rDmoved ; for not only will its presence 



Hiihe fur Sleam Heating. 



^M 198 

^H prevent the steam from filling the pipes, but if the Bteitm is admitted 

^H into a. cnst-iron pipe, part of which coatAins oold water, the difference 

^H in temperature hj^e-and-hf e engendered may speedily cause the pipe 

^^m to &aotnie. The condensed water which is run off can either be used 

^^H over again in the boiler, or made to fulfil most of the uses of distilled 

^^H water. Professor Gamgee pointed out, the other day, the deurability 

^H of using distilled water et the toilette, and the possibility of manufac- 

' turing it by the aid of the kitchen boiler. There is no doubt that 

disease can be conTeyed into tho mouth even by washing or cleansing 

the teeth with ordinary water, The use of newly distilled water 

removes this danger, The idea is one which ought to be practically 

enlarged upon. 

A great source of failure in heatine rooms by steam aid is, that 
unless the air is driven ont of the pipes when the steam is 
portion of the pipes will remain cold. To obviate this, a cock may be 
placed between the boiler and tho pipes, and when the steam ii 
laid on, this cock opened; partly shuttiitg it when the purpose ii 
^H served. In oases where the pipes heat different levels, the eduction 
^H pipe should necessarily be placed at the lowest level, the cold a 
^V always falling to the bottom. I do not suppose that the reader will 
^^ ever require an apparatus so huge as to need the services of an air- 
pump in eshausting the cold air, but this is often found necessary ir 
monster establishments. Great care must he taken with a steam 
heating apparatusi as any one wiU suppose, and none should he used 

■ tintil carefully examined by an experienced workman, for an ezplo- 
aion is not out of the sphere of possibilities, even in a moderate-sized 
supply. As in the case of hot water pipes, and even more so, a proper 
allowance should be made for the expansion or elongation of the pipes 
when heated ; the joints will otherwise loosen, and even breakage may 
result. After what was stated under the head of " Damp " in a former 
chapter, it will not be considered strange if I point out the great 
necessity of having the buildings to be heated protected from driving 
or rising wet ; it is almost incredible what a vast amount of heat ia 
necessary to evaporate the moisture of damp walls and floors. 
^M In arranging to heat a room, or series of rooms, by means of steam 

^H piping) it is necessary to calculate the quantity of pipe and relative 
^H size of boiler which will be needful. In this case it will be either 
^H aeeesaary to leave it to the engineer, or to consult tho published 
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works of Buohanan, Amott, Tredgold, or Hood, these being about 
the only authors who have made heating by steam their especial 
study* and who have formulated any rules for the guidance of tyros. 
They are too long to quote here, and are also in such a form as not 
to endure compression. Dr. Amott gives the undermentioned memo- 
randa as useful in estimating the extent of pipe and boiler surface, or 
rather these are the original rules somewhat improved : — 

When the external temperature is 10^ below fineesing point, in order to maintain a 
temperature of 60** :— 

One Euperfldal foot of steam pipe tot each 6 superficial feet of glass in the windows. 
One superficial foot of i ipe for eyeiy 6 feet eube of air escaping for Teotilation per 
minute. One superficial ft>ot of pipe for CTery 120 feet of wall, rcof, or ceiling. 

One cube foot of boiler is required for erery 2,000 cube feet of space to be heated ; 
and one horse-power boiler is sufBLoient for 50,000 cube feet of space. Steam should be 
about 212«. 

85 feet run of 4 in., 108 feet of Sin., and 170 feet of 2 In. pipe is equal to 100 super- 
ficial feet of heating surface. 

The above remarks on heating by steam may be concluded by saying 
that in cases where there is some distance between the steam pipes in 
the room and the boiler, the smaller pipe which conveys the steam 
into the former should be well preserved from condensation on 
the way, by covering it up with felt or list. In some cases the 
pipes are inclosed in gratings, but this would be a useless expense in 
some buildings, and exposed pipes are occasionally otherwise prefer- 
able. If covered at all, they need be covered only where contact with 
them is unavoidable. 



KEATING BY HOT WATEE PIPES. 

This is undoubtedly the best system of heating where an open fire 
or close stove is objectionable or inefficient. It is also speedily coming 
into use in places where it was before strenuously objected to. But, 
as Mr. Eichardson says, **its complete success and its economical 
character depend, in a great measure, upon due consideration of its 
benefits being given at the commencement of a building." 

To begin with the pipes. The obsolete flanged pipe should never be 
used even for steam heating. The thimble joint will serve the pur- 
pose, but nothing can perhaps excel the ordinary socketed pipes. Of 
course all these pipes require caulking at the joints. Lead must not 
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be used, as the heat permanently expands it, and the metal will not 
contract again with the iron of the pipe. Iron cement is now con,- 
monly used, but some kinds are apt to expand in time, and hurst the 
pipes. The workmen ought to be questioned as to their knowledge of 
the safety of the particular oement which they are using. Quicklime 
and linseed-uil palate is also Bometimea used, and here the danger liea 
in (he liability to combustion. 

1 have lately seen a method of jointing hot water pipes by meanB of 
a ring and gland, which might serve a good purpose where the pipes 
were not exposed in a room, or where the bolts and nuts at the jointa 
would not be objectionable. By this mode a pipe can be cnt at any 
place, and ringed and bolted in a few minutes, and as quickly dis- 
oonnccted; room is also allowed IW expanaion. The inventor is Mr. 
Gielgud, of Gracechureh Street, London, 

Aa regards tho kind of boiler to be used, I must be excused the 
terrible task of parading the seTeral aoorea of these now extant, 
and fast being added to. One may, however, reiterate the c< 
oaution against iiat-topped boilers, which retard the 
the water. Flat-bottomed ones, in a similar way, impede the flow 
of thecoolwater to themiddleof the boiler. Multitubular boilers ore 
otherwise objectionable, and the tnhular boiler, though it heats a 
greater quantity of pipe, consumes, at the same time, an out-of-the 
way amount of firing. Tubular boilers, with hollow furnace bars, are 
oleo apt to Gil with deposit of one kind and another, and are, there- 
fore, objectionable. For heating small rooms we would reeonunend 
either the conical bell boiler, the fire of which burns up the inside 
of the cast bell, and which is fed by removing the lid at the top, or 
the Sylvetter double conical ribbed boiler, which requires the moat 
simple setting of any boiler extant. For places where more work has 
to be done, as, for inetance, in a large conservatory, 1 would recom- 
mend wrouR-ht-iron saddle boilers, of the ordinary arched pattern. 
For very large premises, the £ued saddle boiler will be found the 
most eihcient. The tank boiler and domed boilers are also very eco- 
nomical, but, like the chambered boiler, they are best Sttedfor monsler 
establishments. The unit boiler and the L boiler may also be used with 
benefit in some cases. The economic boilers of Mr. Ormson of Chelsea, 
are also well worth inspection. They are made of welded wrongbt 
aa indeed all boilers should be. The cast iron boilers may be a 
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little cheaper, but are not bo seryioeable. Great importance shonld 
be paid to the proper setting of the boiler ; none but a foreman hand 
should do this work* and in all cases where the additional cost will 
not be felty use Sylvester's air-tight furnace doors, and flue and clean- 
ing doors, instead of those commonly sold for such purposes. These 
furnace doors slide to and fro, on a gentle incline, upon small brass 
rollers, and are covered with fire bricks on the inside, to prevent the 
radiation of heat outwards. 

An indispensable matter is the insertion of a valve-cock or small 
pipe, by way of a vent for the discharge of the air in the pipe. 
Without this, circulation would be impossible. This air accumu- 
lates when the water is cooled, but is not in great presence when 
the water is kept boiling. The valve, or small let-off pipe, should be 
at the highest part of the pipes, as air is lighter than water, and is 
sure to fly there. In cases, too, where it is required to dip under a 
doorway, it must be borne in mind that the being able to do this de- 
pends upon the vertical height of the ascending and descending pipes. 
Many costly blunders have originated in ignorance of this, and a safe 
rule is to make the height of the ascending pipe just as high as the 
dip which it is required to make. There ought also to be a supply 
dstem, and it is important that it should be level with, or a little 
over, the highest part of the apparatus, in order to keep it full of 
water. It must not be too small, as it should be able to contain the 
water which is bure to return to it when the fluid is expanded by 
heating it to boiling point. The best engineers recommend that this 
cistern should hold about one-thirtieth of the whole water in the pipes 
and boiler. 

Something worth remembering is the fact that it is quite immateria 
how many pipes lead out of or into the boiler, or whether there are 
more flow pipes than return pipes, or vice versa. It is always, how- 
ever, better to use branch pipes than separate inlets and outlets from 
the boiler. The main pipe, also, needs not to be of a size in proportion 
to the areas of the branch pipes, and useless expense has been many 
times incurred through ignorance of this. It is to be understood, 
however, that the horizontal leading pipes require to be larger in 
proportion to the branches than in the case of upright leading 
pipes. In circumstances where two buildings, somewhat distant from 
«ach other^ are heated from one boiler, the connecting pipe can be 
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^^B 902 Hides— continued. ^H^H 
^^F laid of a very mach smaller size than the radiating or room-wanning. 


^^F four inohaa diameter. It is beat nevir to heat boilers with gaa when 

it can he avoided, lor the eipenae exoeeds that of coals. IE you are, 

however, compelled to hum gas in soma cramped place, it maybensed 

inringedjets, under a copper holier, shaped onthe top like ahee-hive. 

^^ The great loaa of heat in all buildinga in which glass ia much used is 

^L well known, aad thcaameia the caseifluilt with corrugated iron; not 

^H does, as wasauppoaed, the angle of the roof make any aensible differ- 

^F enee. The cffectof cold winds upon the walla, and of draughts caused 

by badly fitted doora and windows, need hardly to he pointed ont. 

One word, too, ooneeming the water to be nsed ; rain water is beat, 

and should be adoptJ?d where possible. In the winter time a Utile salt 

^^ can he added, to avoid the inconveniences which result from ioe in the, 

^^L ■ pipes, and the cracking mostly consequent upon thawing. "When, 

^H however, onoe flUed with salt water, fresh water only need be added 

^^m not worth notice, in comparison with the nnisanco which it avoids in, 
^^M the dead of winter. It should also be borne in mind that water which. 
^^M haa been boiled freezes sooner than ordinary water. 
^H The foUowing table ia copied from Mr. Charles Hood's Utert. 
^^M treatise on wanning, and will doubtless be found of servioe to thos», 
^^M intereated :— 
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A ready rule, from the same author, for ascertaining the i>ower of 
different boilers, is as under : — 

To the Bnperfidal boiler rarllMe czpoead to the direet aetloa of the lire, add one- 
third of the fine-heated BaT&ee, diride the eam bj the area of the fire-grate, and the 
quotient multiplied bj fifty-eight will giro the qnaatitj of pipe in aqaire feet which 
ean be heated for eaeh square foot of the snrfkoe. 

Messrs. Bosser and Russell give the under-mentioned rule as a 
rough means of ascertaining the number of superficial feet of heating 
surface required in a room :^ 

Multiply its cubic eontents by the number of degrees to which the air is to be raised, 
and the product divided by 190, and by the time in minutes within which the efr«ct is 
to be obtained, will giro the answer. 

This rule will give the extent of pipe necessary to heat the air of a 
room, but there still remains the question of the extra length of pipe 
necessary to counteract the cooling effect of the window glass, and the 
absorption of heat by the wall surface and solid materials. Let us 
take an example. To heat the air alone of a hall of 160,000 feet, 
210 feet of pipe surface will be necessary ; but if the glass surface 
be 800 feet and the wall surface 14,400 more, it will take 606 feet 
of surface altogether to bring up the temperature of the room from 
32*» to 62** in two hours. 

As a general rule, greenhouses are best heated by four* inch pipes, 
working-rooms by three-inch pipes, and dwelling-houses by two-inch 
pipes. The smallest sized pipes are heated more quickly, and giye 
off a greater heat. 

For purposes of calculation, I may here repeat that 100 feet super- 
ficial of heating surface is equivalent to 85 feet run of four-inch pipe, 
to 108 feet run of three-inch pipe, and to 170 feet run of two-inch 
pipe. 

Heating by hot water pipes is especially useful in the stable or 
cowhouse. The best method is to lay two four-inch pipes, one above 
the other, along the back wall under the manger, six inches above the 
floor line, and cover over the groove in which they sit with a per- 
forated grating. The feed or main pipes can run along the centre of the 
passage, and lie in a brick trench, covered with stones> so that ready 
access can be obtained to them, should any leak appear hereafter. 
Each section of the building — the stalls, the loose boxes, &o. —can be 
separately worked, by means of valves, and this is an arrangement 
better suited for hot water than any other heating. 
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. The High Prmitre Steam, Beating- 

It viU not be necessary to enter npon Bome other methoda of heat- 1 
ing by hot water sueh as, for instance, the tank Bystem, as that is 
suited ior porpoaea purely hortieullural. It rauBt be iinder- 
Bfood, however, that where there is not room for pipes to ran round a 
building, or where these would be objeotionable, the pipes c 
confined to a certain place, and formed into a coil, with almost equal 
efi'eet. These neats, or coils, or batteries, can be covered over with J 
east or wrought-irou gratings or iuclosures, conveying any amount 
of architectural gratification to the eye. As mentioned before, the 
air oin he moistened by the adoption of water or vapour-troughs ( 
on the top of the pipes, &b. ; and if a ribbed pipe is needed, wheM 
the external exceeds the internal area, as is sometimes recommended 
where the dryness of the all is disegTeeable, Sylvester's triangulBB 
ribbed pipe will very well terve the purpone. 

The above remarks apply to the low-presiiire system of wormingi; 
such as is usually adopted \ but there is a higli pressure system 9M- 
well, which was introduced, and is still practised, by Messrs. Perkins 
and Bon, of Seaford Street, London. In this hi^h pressure systemi 
the pipe is made very small, but immensely strong, proved to a p 
sure of 3, 800 lbs. per square inch, and ia made with an endless circuit,, 
having, besides, no oonneetion with tho atraoaphere. The water is 
heated as high as 300 deg. if needs be, in a number of coils passing 
through the furnace itself, and this high temperature produces ■ 
quick circulation. An eipansiou tube is placed at the most elevated 
point of the circulating pipes, and is left empty, so as to yield tlw 
requisite space for the expansion of the water when warmed, TliS! 
system is considered a safe one on the whole, and, if the peculiar, 
smell is not objectionable, con be recommended for heating largtf 
dwelling-houses especially. From experiments made, it does i 
appear to yield any advantage over tlie low-pressure system in thft 
consumption of coal, but rather the reverse. The only ( 
likely to arise in adopting the high-pTessore heating would o 
from the bursting of the coil, either from excessive pressure in 
pipes, or the crystalline shortness of texture in the iron. Some UtUfl 
chance of mischief might, though, lie in the high temperatnr 
pipes might impart to anything liable to take fire. As high-pressui* 
steam-heating is a speciiilitS of htessrs. Perkins and Bon, I a 
advise the entrDsting' of tliiskind of apparatus tfl that firm. 



CHAPTER XVI. 



rxoT oonceive even a healthy home to be thoroufifhly oompleto if 
it laok the means to oool anj pBrtionlar matoriol wluoh m&jr be in 
requisition- The kitohen may ha said to depend upon ioe of •ome «ort 
dnring those months when tha ann is paramount, and when batter 
^ e frequently resembles Indian ghee than anything else. The 
J and the btewhotue are eqnally benefitted bj the importation of 
1 at certain times. In health, how refreshinff, too, dnring the 
a. oooling drink — in disease, how grateful to the aching 
head is the appticatian of an Ice-oold cloth ? In the present ebapter, 
I win, therefbre, very briefly explain the oenstruction and action of 
the ice machines, and the formation of ice-veils and ioe-hoosea. 
These may, howcTer, only interest the wealthy, and I will therefore 
Bupplement anch explanation by a brief notice of the oomoLon freezing- 
powder machines and ioe-ohests. 

The history of cooling and oon^ation, by meohanieal and ehomical 
Bids, IB one of the most interesting studies of the present day, and will 
prove inoreafiingly attractive as time rolls on, and the machine of the 
future, which is to produce ice at Ga. per ton, is put npon the market- 
Ice stands to water in something lUce the same relationship in which 
npoae without somnolency stands to aleep. Both sleep and water are 
ibsolate necessities, whilst ice, like mere rest, may he classed as a 
ry, or, at alt events, as bat an occasional necessity. 
LO power to cool the air of n particular chamber, or substance, or 
Iqtiid, without prooeeding to the length of conglaoiation, is, however, 
becoming an absolute necessity in these exploiting days, and 
T shortly point out how both this and ice production is 
hieved by artificial means. Bo one can eventually he more bene- 
l than the housewife, by the auooossive trinmphE of our ioe 



As an importer of cold, it must be admitted that ice is the 
at hand. How otherwiae, with hia stunted growth o 
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ledget could tlie Eaatem hope to bring this dietary and Banitary 
blessinfr into his every-day csperience ? Time was, when the only 
ioe we could muster upon these shores was drawn, from our 
waters — the nobleman revelling in the olear blockif drawn from hii 
own Bpring-bom lake, and the tradesman enjoying, in a lesser degree, 
the more impure ice-oruats of the village roadside pond. Ice-housea 
□r ice-wells, in those days, were always items in the domestic fore- 
ground, and the former stood like mausoleums in the squires' gardens, 
Ifowadars, however, they are at a many-flgTired discount, and, if 
erected at all, are mostly represented by the ''ice shades" of the 
roQgh ioe-dealers who supply the fishermen and the fi-shmongen. 
An ice-well of this description, near Islington, for the reeoptioa ft 
the cakes collected and carted to it by enterprising hauliers anc 
ooatenuongers during the winter, contains, when full, no less than 
3,000 tons, all regelated, by the working of a natural law, into ooq 
vast mass* 

In place of storing the ice of this country for family use, it is 
found more ecouomieal to purchase the ice from Norway, which u 
ploughed and sawn up into large squares when the ice of the far-off 
lake is about a foot in thickness, and afterwards packed in stores ts 
awut the shipper's aonventenoe. It appears that over 100,000 tona of 
ioe were importad into England during 1869, as against 2,000 tons ii 
186*. The extra coat of the foreign ioo, over the home article, ii 
oompensat*d for by its perfect purity of colour, freedom from bad 
smell, and its consequent adaptability for cooling our alimenta by 
direct conta.ct and immersion, in contradistinction to the indirect 
cooling afforded by our own coarse and impure article. The ri 
frigerator, of some ten cubic feet, therefore, has already largely 
replaced the ice-houae of a hundred times the size, and the exehangs 
is particularised by increased oomfort as well as saving. As a mle, 
England is supplied from Norway; and America, which formerly,, 
from the old Wenham Lake, shipped block ice hitherwards, has nOT 
found more profitable markets in China and the Indies. In Eorope,; 
Paris, for instance, is partly supplied with glacier ice from Bwitaer^ 
land; still France has produced a number of useful methods of 
obtaining artificial ice, which have proved of vast service to ha 
mannfftctures. More particularly has she applied herself to Ui>. 
ooaatmatioa of iae-makiDg contrivances on a small soole, suoh U 
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gourmands delight to honour. In Angtndia, Jack Frost is now 
also conjnred np by the spell of the air or spirit machine, and our 
American confins haye thns lost another consumer of their lake 
produce* 

The frequent production, in late years, of these ice-making 
machines, of an intermittent character, for family use, has already 
exerted an acknowledged influence oyer the import of block ice from 
distant countries, and will, doubtless, lead to a distinct preference for 
the home-made product. The confectionary genius of our Gallic 
neighbours first gaye an impetus to these machines of the more 
domestic dass; and if they haye not become general here, and re- 
placed the mere cooling-machines, where freezing powders are used, 
it is because the genius of our country has been occupied with the 
larger machinery of this kind for industrial purposes — I mean those 
needed to produce the desirable amount of cold in our breweries, 
candle factories, soda works, and the like. In a similar manner, the 
still increasing cost of animal food at home has compelled the atten- 
tion of our best chemists and engineers to the production of proper 
cooling-chambers for the reception of the carcases on the yoyage home 
from the Brazils or the Antipodes, the maintenance of frigidity being 
one thing needful for success. 

ICE MACHINEBY. 

Cooling and ice machinery haye been practically diyided into two 
classes. 1st, those in which heat is directly applied in order to 
produce cold— as, for instance, in the air machines, where the air is 
first compressed and subsequently expanded; and in the ether 
machines, where the eyaporation is eflfected in vacuo, the speed of 
the process being accelerated by the use of an air-pump ; and 2nd 
those machines in which cold is produced by direct heat without the 
aid of power, as, for example, in the latest Ammonia machine. Each 
machine has, neyertheless, its partisans, and dire battle is done 
occasionally ; ink has flooded fields of paper, and thousands of broken 
pens must haye strewn the lists. It is claimed for the air machine 
that it requires the assistance of no chemical agents; that the 
machinery acts direct upon the air and water; and that it will 
produce cold air, refrigerate fluids, or make ice continuously as 
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wished, with the aid of fuel alone. On the other hand, it is olaiine& 
for the ammonia machine that more ice or heat reduction can ba got 
out of the coal used by it than any other, the quantity needed being, 
only what will sufflce to boil a solution, nnd that the only power 
required is that small amount which works the pumps and keeps tho 
oold-conveying fluid in motion. As for the ether machine, it ia 
oldmed for it that the aonstruction is of the Bimplest, that ifi 
is cheaper to maintain than any other, and that congelation ooi 
menoes with the first reTclntion of the flywheel. Oiitaidera, who a 
faetionaries of no particular maker, would mostly look at freedom 
from accidents in dealing with the machines — giving preference to tho 
ether machine, where the process is carried on in a vacuum, and ti»p 
resistance to overcome does not exceed 15 lbs. per square inch, as 
against three times this amount in an air machine, and ten times this 
amount in some ammonia machines. Others -would judge hy the 
lowest temperature which the invention could register. 

Amongst the first air machineB were those of Newton & William^ 
introduced into notice about twenty years ago. Tho ancoess of tliesB. 
ice maohiaea led Mr. Eirk, of Glasgow, to study, ia its turn, the 
production of an article for cooling liquids without ioe-making, ""ij 
during the past year he constructed a machine for this purposei 
capable of eooling 15 barrels of water at the rate of IS" per hour, 
the ice-making air moehine of Mr. Mignot, of Paris, especial means 
have been adopted to inject the water in the form of spray into the 
very midst of the air as it is being compressed ia the eompressing 
cylinder. In the air machine of M. Windhausen, of Rrunawiok, the 
air is admitted into the compressing chamber as nsual, and thenoe 
passes into a condenser formed of two series of pipes, whence it enters 
tho expansion chamber to be dilated and cooled. The air then escapes 
through a valve into the refrigerator, containing the vessels of liquid 
to be frozen, that is, if ice is wanted, or directly into the room to be 
cooled, if a reduction of temperature there is desirable. The foregoing 
represent the most sucoesatul machines of the present day for the 
production of cold by the alternate compression and eipansion of the 
air. 'WTietlier the system can eventually be brought into still more 
economical restraint, depends, we think, mainly upon tho improve- 
ments brought to bear upon tho steam engine itselt For the steam 
engine U a law onto this kind of ice maohine. 
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As the maohine of tlie kind which first attraotcd notice after Dr. 
Faraday had ahown the possibility of obtaining cold hy the liquefac- 
tion and Bubaeguent gaaifioation of ammonia, the ice machine of M. 
Carr^, of Faria, demands a mentieni not only for that reaaon, bat 
because it is still jiecaliarly adapted to ice raannfactore on a amaU. 
scale. With this macliiuo tho French waitora are especially oon- 
Torsant, and carafes of ice and ice creams are produced instanter. It 
is very sarprising that aaeh maohinea are not common in 
England. In the earlier ammonia syatema of Carro, Tellier, Reeee, 
and others, hqncfaction waa carried on nnder presaute alone, but Mr 
Mort's proceas, puhlisbod in 18G7, ia one of liquefaction by affinity, 
with tho aid of a slight pressure. The most recent ammonia maohine 
which hoa come under my notice, and apparently the most complete, 
is the maohine patented by Mr. Eeooe, of London, bat it is on too large 
a scale for the house. The only drawback I can imagine to its nae ia, 
that it has to be worked up to an enormously high pressure, and, if 
imperfectly conatructod, would induce a very aerious explosion. 

The principle of the ether process is the production of cold and of 
ice by the evaporation of this volatile liquid ; but as its tension is 
otherwise too amall, this is carried on in vacuo. A machine of thia 
kind alao nermita the oontinuous ro-uso of the ether without loss, 
provided that the stuffing boiea are kept in perfeot order. In Messrs. 
Siebe's machine the ether is removed by an air pump worked by hand 
or steam, and the air ia then allowed to enter the refrigerator, where 
it becomes vaporized. It then traverses some branch pipes into the 
cylinder, and ia forced through other pipes into a spiral coil sarronnded 
by water, which acta aa a condenser. An air vesael is constructed in 
the condenser, and sometimes an ausiliary condenser ia placed in a 
bucket outside. In passing through theae coils the ether ia hquified, 
and parting with its heat to the environing water, it is retnrned to 
the refrigerator. 

Professor Gaisgee, daring the paat twelve months, has patented 
what ho considers an improvement on the above kind of machine, vie., 
the nffijrdiBg a greater area of conducting anrface in proportion to the 
space occupied by tho machine ; in other words, bo coastriieta bis re- 
frigerators and condenaers on the tube within tube principle, and 
obtains a greater cooling power in consequence. 

In working hgth the above maohinea, the ordinary ethei: is ^Ao^'v-", 
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but tbe latest system of Mr. Tetlier is bused on the evaporation, of an 
ether produo«d by the diatillation of wood, aad ia carried on by him 
at Auteoil, near Paris, with marked Eucaesa. This maahine seems to 
be able to effect all tha.t a refrigerating mnohine can effect ia the way 
of ioe production, and the maintenance of chambers at SgJ" dnrin|> 
the h-ottoet Bnmmer months. 

1 have now completed my temorks upon ice machines, but, in order 
to imbue the mind of tbe reader with on idea ot tbe value of tbesa 
mMhinea, I may state that the Windiauaen air maehine patent tor 
North America was sold for £22,600, and tbe French patent for £; 
As mucb as £iO,000 have also been obtained for the right of using 
tie CarrE machine in a single Texan Province. 

There ore in the mirket of nearly every country bi 
differently conatjucted maohines, varying ia price, for the prodnotion 
of ice by the use of fcee^ing powders. Bat I doubt if they can be 
recommended on the score of oheapneBa, Kevertheleis, to those who 
can afford the luxury, the advantiges which they confer are oonsidet- 
nble. The number of freezing powders ia legion ; every household 
ohemioal work contains, at least, a dozen, and they are fast being 
added to. 

An inesbaustible freezing compound, which can be reconstituted by 
exposing it in shallow vessels to the sun's beat, when the ultimate 
crystals, of which it is composed, oan be collected, ia sold by Messrs. 
Brown Brothers, and Co., of Loudon, who are also vendors of a 
of excellent block ice-raaking macbinea, the smalleat of which, tha 
"Paragon," coating £3, turns out a half-pound block in eight minutea, 
and the largest, the " Industrial," No. 4, costing £72, prodnoes 
fifty pouuda of blook-ice iu half au hour. Cheaper machines than 
even the " Paragon," are sold for icing creams, and the like, but I 
need not enter upon them, Of coarse tbe coat of the freezing powders 
rules tbe question as to whether it is more expedient to moke ii 
this way than to purchase foreign ice. 

The following are some prices of these maohines from two London 
lista— the prices of the freezing oompouada vary:— 
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Name of Ice 
Making Machine 


Quantity of Ice 

produced 
at each operation. 


Time 
required. 


Price of 
Machine 
complete, 
withae- 
cessorlee. 


The Quantity of 

FreeEing Compound 

required at eaeh 

operation. 


(Brown Bros, ft Co.) 


In 

temperate 

climatei. 


In 
tropical 
climates. 


Paraeon 


1 block, lAlb. 
1 „ 1 lbs. 

1 „ 2 lbs. 

4 „ lAlbs.each 

2 „ 2.ilb8. ,. 
1 ,, lOlbs. 

I „ 251b8. 
I „ SOlbs. 


8 minutes. 

IS ;: 

15 „ 
30 „ 


£ «. d. 

8 
5 14 

9 9 
14 14 
14 14 
25 
42 
72 10 


21b8. 

4lb8. 

8Ib8. 
201bs. 
201b8. 
331b8. 
821b8. 

leoibs. 


Slbt. 


Utilitarian 


61b8. 


Cosmopolitan 


ISlbs. 


Isdostoial, No. 1... 

»» »» **•• 
ft »i 2 ... 

ff» »» ^ ••• 


SOlbs. 

SMbe. 

SOlbs. 
125lbs. 
2501bB. 



Besides the above maohines for producing ice there is a kind of com- 
bined freezing machine and cooler, which in about eight minutes 
produces dessert ice, after which anything can be cooled without 
additional freezing compound or ice. These are known as Toselli's 
patent machines, and the prices here quoted are those of Ghayasse 
and Co., London. 

To take a 1-pint wine bottle, soda water bottle, ftc, and to make a quarter pint 

of dessert ice » 15«. Qd, 

To take a 1-quart bottle, and to make half-a-pint of dessert ice 81«. Qd, 

To take 3 separate quart bottles, and to make 1 plot of dessert ice 42«. Od. 



ICE WELLS. 

The primitiye mode of protecting ice was to envelope it in heaps of 
straw, in such a manner, however, that the moisture could easily drain 
away. If the surface of the ground is raised to the shape of a flattened 
oone» then heaped up with about two feet of faggots, a foot or so of 
good straw added to that, the ice packed conically above these, with a 
reversal of the process, by way of cover, — or a foot of straw first, a heap 
of faggots next, and then a thatched roof, — the earliest ice-house is hit 
off i» a warranty. The earlier Italians, like the Persians (and unlike 
the Spanish, who love snow), patronised ice, and they were accustomed 
to dig a hole in the side of a hill, constructing a drain from the bottom, 
"which would percolate down the slope without damage, and if the soil 
were dryish, they did not even line the sides of these somewhat primi- 
tive cellars. They, however, believed in a thatched covering, which 
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they heaped on to oa uimecesaary extent. In a similar way, manjr 
reGonuaend a natural cave for this purpose, where it can be got, aer 
being a plaoe excavated bynntore itself: and in pre-adamite times, 
ia alllikelihood, stored with most "thick-ribbed" i«e. Snch oa 
are eertainly not nnoommon in many districts, but like the Margate 
gTott«, are apt to be somewhat too large for a reasonable supply. Tha 
modem Italians cover the bottom of their ice stores with ehof , then 
lay in the ice, which is kept from touching the aides of the pit by a 
thick lining of chaff, or chopped straw, covering the whole with thatcli 
in the orthodos fashion. Ice will, however, keep for a long time, 
if merely packed upon stones, luid well thatched all round, and o 
top, with good wheat or rye straw, to an angle of ia". The largest 
stores of ice are the "Weaham stores, in Chriatiana Fjord, which are 
made to contain 20,000 tons, protected with double walls of timber, 
and 2 feet of intervening sawdust packing. 

The conveyance of ice to a distanoe ia the most lerions part of tha 
performance. The Wenhom Lake proprietors, with all their appli- 
ances, recognise a direct loss of 50 per cent. In mitigation of tbo con- 
tending difB-GuIties, it was serionaly proposed, not long ago, to ereot 
into a trading company a proprietary who would undertake tc 
vey home, by ateamera sent to Newfoundland for the purpose, whola 
icebergs, averaging 10,000 tans each, richly cold and gloriously blua 
— the deep blue being supposed to appeal to the senses, much as doea 
the green fat of a turtle. But it was doubtless discovered in time that 
an iceberg below water averages eight times the bulk of the protruding 
part> and they realized the impossibility of getting it up the ChanneL 

Before commencing to describe any cf the systems of storing ieef 
there are a few necessary cautions and rules to be observed. Amongst 
others the following : — Avoid a clayey soil if possible, and chooae a dry, 
sandy, gravelly or oalcareoua one for your ice-well, and having fixed 
upon your design, begin with a single waU, taking precautions that 
will enable you to eonatruot a second, or even a third wall, with 
vacuities between;for it fi'eiiuently happens that peopleon discovering 
their icewell to be faulty, abandon it, when, likely enough, another 
enclosing wall would have set the matter right. Be partioolB 
drain the bottom of the well, which should in no case be flat 
flhaped, and insert a dip-trap in such di'ain, to prevent the entranoo 
of atmospberlo air, with its melting inflnenoea. Uoiature, as well 
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beat, is, howerer, a great foe to ioe conseryanoy, and etpeoial care 
should be taken to oonyey to some distanoe from the ioe- well or home 
the rain-water which falls in the yioinity. The admittance of rain- 
water into a well has been known to raise the temperature there to 
60^ For a similar reason, the well should be kept from moisture, by 
sufficient ventilation, that is to say, the top, the bottom, and the wall, 
^oold be kept free from sweating dampness. At least three, and 
sometimes fiye doors (only one to be open at a time) should be con- 
stracted in the passage, which, if conyenient, may be made tortuous, 
although this is by no means a necessity, and these doors, for patent 
iBasons, should have a northern aspect. Earth also being a better con- 
dnctor of heat than air, it is wise to interpose straw, heath, or some such 
material between the ice and the excavation ; exceptions occur, but 
they are far between; of course a double wall renders this un- 
necessary. Do not believe that there is any virtue in the shape of a 
well; a square one will serve equally as well as a round one, an 
inverted cone shape being adhered to — all other conditions being 
equally favourable. Neither does the worthiness of a well consist in 
its depth ; there cannot be a greater mistake ; for no well, unless it 
should be wanted to supply a whole city, like the one mentioned at 
page 206, should exceed 20 feet from the surface of the ground. 
The ice- well or ice-house should also be enveloped by the shade of 
trees, — ^non-deciduous if at all possible. Better to trail ivy up the 
mound of an ioe- well than leave it bared to the sky. Avoid stone in 
building an ice-store, and choose bricks, and next to that, walls of 
timber. Lastly, as regards the filling up between the walls or 
timbers, it is not necessary to be very particular, so that the material 
is well rammed home. Chaff, straw, chopped straw, sawdust, ashes, 
charcoal dust, powdered coal, turf, heath or furze, all these will serve 
the purpose. When it can be afforded, a most excellent lining for 
between-walls will be found in the compressed coal such as is made at 
Swansea ; a compound kind, made in Belgium, is used for this very 
purpose, by the Compagnie dea Glacieres de Farts, 

When Ming the ice-weU, store away the £rst ioe of the season, 
taking care it is free from dirt, and above all from snow. In stowing 
it in the well, avoid miidng it with the straw, as this will render it 
very porous. Choose also as dear a day as possible upon which to 
cart home the ice ; and when dealing with pond ice, break up the 
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cakes with a mallet to a eoarse powder, and ram it well down, thnnr- 
ing a little water apon it ocoasionally to facilitate congelation. Sonu 
sprinkle tlie ice with salt and water, lib of tlie former to one gfalloQ 
of the latter, out of a watering-pot, at intervals of two feet up to tl» 
top, pouring on an extra qaantitj when the well is filled np. Thia 
odd water treatment makes the iee ao stlid that it will yield to a 
pick-axe only, and ui ice-well shonld always be buUt snffieiently 
wide and Bhallow to admit a man with snoh an instrament The t«p of 
the snrfaee, too, ahoold be left a little concave 
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The first scientifiaally constructed ioe-honse I mppose to Ik tliat 
which was designed byltr. Blackburn, abont 1778, and of which I 
give a sketch at Fig, 234. It oonsi{:ted of a wedge-shaped escavation, 
(which form ho first of all appears to have adopted) and tlieiite chosen 
was the side of a hill. The sides were built of steined brickwork, 
well-fashion, without mortar, and lilled up behind witi gravel, briok- 
"bats, loose atones, iSe., so that the water would drain legitimately to 
the well bottom. This surface water, and the melted waste water, 
ran down a sloping drain, trapped, it will bo noticed, a certain dis- 
tance down, so as to exclude the outer air. The ice wag put into the 
well through on spcrtnre in the crown, and thia aperture was covered 
by a door fitting into a rebated frame, nest to the inside of the dome. 
When this door was closed down, the whole was heaped over with earth. 
From the sloping door down to the threshold of the passage, the space 
was filled with straw ; and the form of this passage can best be seen 
upon the plan, being' in fact, a short labyrinth, with treble doors. 

Such was, to the best of my knowledge, the first ice-well built upon 
the principle of the inverted cone ; but some time afterwards Mr. 
■Loudoa publiahed a palpable improTement upon the plan of Mr. 
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Blackburn, irhiflh we gire at Fig. 236. Thii mar Ix o 
model apon wtiiah an built mort of Uu bMt ontdoor ioft-walli in <m 
cotmtrr wati. Xbe natural inrfRM of the gioaiid u ibown at A ; tad 
in EDgland it would be neoMHOT to hsap two « thrM fMt «f tarth 
over it, wbilot in bot oonntiiM eigbt ot t«n fast would be deainble. 
The walls and tbe arobed roof, u will be obeerred, are built double ; 
bat erea a third Tacnity, and an extra Urge well Bpioa, wonld be 
requisite in olimatea leas temperate tban our own- An improred tom 
of entTHUoe la here oontrired, fitted up with fire doors, tbe two neaieet 
ib.6 weU mouth being elosar together than any of tbe rett. The pM- 
sages inside tbe aeoondand third doors are intended to be fitted up with 
shelTee of slate or stone, upon which to oool liquids, or keep Tiands 
from heat and decay. A small pnmp is fixed in tbe first porob, o( 
passage, and eonunnnieates witli a well ra enlarged trap in tbe drain 
oE tbe ioe-honee, the ii»>water being rery yaloable tia cooling, if not 
for drinking purposes. 




Another fonn of loe-well, and one found equally satiafactory, aa far 
aa ioe preservation is oonoemed, but hardly poaaeBsing the nomW of 
adrantagea of the last mentioned plan, is that given by Hi, Ure, and 
engraved at Fig. 236. It ii a double cone in ahape, the two oones 
being jnned base to base; and otherwise differa by having solid wallai 
and a timber roof, covered with thatoh. Qreat core is here taken to 
oonrey the tain to aome distance, and ao prevent soakage. When 
being filled, a quantity of long dry straw ia laid across the bottom, 
and this material is also spread against the eonioal aides, to prevent 
the contact of the ice with the bricks or stone. When full, a thick 
bed of straw is laid down, and upon that, boards and heavy stonep. 
The ay erage width of the above ioe-wdla at the widest part is l* feet. 
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Hi. Gordon, in constrnctisg an ice-well, ezciLTat«B much more 
BTOUod thim is necessary for tbe iae wUoh it is to contain. This ice- 
'eeeirer is a honse framed of atrone tiniber, boarded roughly outside, 
and lined inside with straw set erect, and confined fritli laths nailed to 
the main limbers, after the stjle in which moss is confined in the 
interior of some old summer-houses. This struoture is built itp in the 
eioayationiandthflsurroundiag space is then filled with heath, gome. 
bmahwood, or tops of firs. This roof is also made of a conical shape, 
and neatly thatched with heath or strew, covering in the bnildiny 
proper, and also the extra-mural space between that and llie bot- 

I rounding earth. 
An American pattern of ice-well ia drawn in plan and elevation at 
Fig. 237. A square hole, six feet deep, ia dug in the ground, care 
being taken to construct a driunage way for the melted water. Two 
tunbers are placed along the sides, aad two cross timbera are thea 
nailed across these. Upon them are laid some laths about two 
inches in diameter, and these ore confined between the main uprights. 
The smaller scantlings filling up the sides are now nailed to the 
standards, and, wheaboilt up, four beams, ten feet long and about six 
inches diameter ere laid acrosa the top. On those sroalicr timbers are 
crossed, to receive the dead weight of the earth. To the inside of the 
well, and upon the oeiling joists of the roof, a lining of straw, three 
inches thick, is affixed by way of a non-conducting surfaee. The aper- 
ture for filling the well ia situated above it, and resembles a small 
bos. It is lined throughout with board, and filled up with straw 
before the earth ia heaped over the well. The entrance for with- 
dran-ing parpoaei is oonsidemblf narrowed at the doorway at the 
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foot of the steps, and here, before the door, is placed a large bundle of 
straw. Besides this door, a trap-door is formed at the surface of the 
well, somewhat on an incline, and this, when covered with straw on 
the inside, completes the arrangement. In carrying out this kind of 
well in Germany, it has been found expedient to line the outside of 
the well with straw, as well as the inside, and to make the filling-in 
box at the top somewhat larger. In that country they also spread 
plenty of straw on the surface of the ice. A well of the above dimen- 
sions, made in the way shown, ought to contain about four tons of ice, 
and cost something under £15 sterling. 

It must not be supposed that, because I have only figured ice- wells 
with the earth heaped over them, that they cannot be made orna- 
mental in appearance. On the contrary, the most consummate taste 
will here find a congenial subject ; and on the Continent many of the 
finest pavilions owe their very existence to the necessity for ornament- 
ing these wells. 
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The simplest form of ice-house is that which is mostly in use in 
Korth America, and known generally by the name of an ice shanty. 
A plan and elevation of one is given at fig. 238. The walls are usually 
single, especially when the ice can be packed block fashion in the 
centre, and the space between, of a foot in width, is well packed with 
sawdust, chaff, or fiinely chopped straw. A similar thickness of the 
same] material covers over the ice when packed into the hut. The 
doors are best made in two heights, so as not to expose the lower blocks 
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until absolntely needful tt> do eo. The air is allowed the freest air 
ladon over the top of the dod.- conducting material, thioagh the 
holes left under the eavea. 

In a Lottdoa Mechanioal Journal of 1869 there waa recommended 
the foUowing novel and cheap ice-bouse. It is cnnBtmcted ir dratvn. 
in plan and eleTation, at Fig 23r. Twenty-eight poats, nine feet high, 
by six inches sg^uare, about eighteen inches apart, form the interior 
ring, and thirty-eight post^, five feet high, by five inches square, 
about nineteen inches apart, form the outer circle, the space between 
the two being about four feet. This space is compactly and smoothly 
laid with rye or wheat straw, and the whole eonieally roofed 
thatobed. The foundation for the ice consists first of round logsr 
eight inebee diameter, laid across the area with intermediate spa«ea of' 
a foot in width; aorosa tbcso are placed polea about four inches 
diameter, six inches apart; then rods two inches diameter, Iransveraly 
over these, and abont three inctios asunder. Upon this are spread dry 
twigs or strong heath, and a doorway being formed, the house is ready 
for its wintry guest. 

A very good design for an ice honae thatched similar to Fig. 239, 
and with sawdust walla, was given in the Queen for January I3th (£, 
this year. 

It is estimated that in America, during the hotter seasons, many 
thousands of pounds' worth of fruit are lost by reason of early decay. 
A low temperature is found to check this incipient desomposition, and 
an ice fruit-houae to seeuro this benefit was invented by Mr. Parker' 
some years ago, a section of which we give at Fig. 2iO. It is built 
wood, and the space between the outside and inside hnings is 
with sawdust, or some other non-conductor. The ice-chamber 
below the floor, and this floor is not a close -boarded, bat an open* 
battened one, At the top of the bouse, and forming a V-shnpi 
ceiling, is a double inclined floor, and under this is a wire 
space being maintained between the screen and the floor, 
highest part of this upper floor sits anarrow piece of flooring, with 
right sides, and boles or ti'apsoooasionally formed in tbc name, thronf 
which the fruit is let down and hauled up again. Ice is, 
packed on the top of this upper floor. The only estra care r«qaii 
to be taken is, not to open the trap-doors in the gable passage with( 
previously closing the ontside door, which admits the fruit-man. 
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\ At Fig. 341 may be noticed an ioe-honso wUch is uid to b« mooh 

loifited on the CoDtinent. S«voriLl aleepen, resting: npon a well- 

id bed of tan or coai'dnst, support Beverol planke crosied above 

t with EuiEcient spaces between for the nater to run off. 

lords are about fom inches square, and form the framework, 

A these are eased inside and outside with oak planka. A quantity 

f charcoal powder is well pressed down between the etudding, 

a straw lining ia also secured to the inside boarding of the house, 

l^ta shown. A second wall is then built around this structure, which 

is also lined outside and innide with oak planking, and similorlr 

■fluffed with powdered charcoal. Theontronoeisattheroof, and leads 

a p.jsage with two doors, tho inner one being shown open in Ottr 

h. The roof itself is well covered with straw. 

e uncertaintj of dealing with ice ia well illustrated in this 

imple. Some have found it to suit very well as it ia ; others oondemn, 

I should, the air space between the two walls aa quite unnocesiary, 

n faulty in principle. But it would be certainly impossible to 

an ice-Btore which shonld please every one. All these 

logs have their faults at hrat ; and the person who expects to 

met right away a perfect one, will find that he has undertaken 

k almost equal to that of building a place warranted to echo. 

le echoing galleries were all the result of accident, and we helicTO 

that all perfect ice- wells and ioe-houaes have had similar fortuitous 

parentage. There will always he a little alteration wanted here and 

there, but onee got right, it will last tho allotted time of the material 

F which it ia conatruoted. 
I may as well deacribe here an ice houEe which is couaidered very 
lisfactory in parts of Prussia for the cooling of drinks. ThiaisiUua- , 
ated at fig. 242. A large iron-hooped, barrel-shaped recept 
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let into the ground, Bay in the floor of a cellsr, and is packed all mrmd 
with about six inchea of ashes. The hairel is oonstructed with a 
double bottom, nith holes or slits in the upper one, and a. pipe can' 
veys the iue water collected upon the true bottom of the barrel into a 
bucket, where it is ready to he withdrawn, for culinary or other n 
This bucket lies at the bottom of a well, as shown. The barrel itaeli 
s closed with a lid, cushioned round the flange, and this lid is filled 
with ashea, and is hung by a rope, which paesea over two piillies, with, 
a counterbalance. In filling the barrel, a round pole ia first put down, 
the centre, and the ice well broken round it, and then withdrawal 
leaving a cold air channel. The only improvements to be made on 
this plan are the Bubstitution of chopped atraw for ashes, and the 
placing of the barrel upon a Buhatratum of straw. 





ItiBsometimesdeairablenotonly toatoretheice for ordinary domestio 
usee, but in order that it may oomniunicate a cool atmospher 
an adjoining roora. For inatance, one method of cooling a milk-ri 
is exhibited at Fig. 243. Tbo ice ia piled up over head on a galvan- 
ized iron ilooring, which is cooled by this means almost to freezing 
point, and the cold air in descending speedily depresses the tempera- 
ture of the room JjbIow. The ice floor is inclined to the centre, and the 
water as it melts flows off into a discharging tube, in which is formed 
D flat syphon trap, thus preventiiig the warm air outside from attack- 
ing the ice. 

Fig. 211 illustrates another method of communicating the cold to a 
milk -room ; and tiera the ioe receptacle is upon the same level at 
eooling-ioom, Ibe partition dividing the rooms has openings both at 
tic top and bottom, and theae keep up a constant current of air npoa 
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the ice. The larger these openings are made, the more cool will the 
room become, — but, of course, at the expense of the ice ; the openings 
are, therefore, fitted with closures, and the closer or more open position 
of these doors or closures is regulated by a thermometer. Yentilators are 
also fixed in the ceiling, which open when fresh air is needed to re- 
place the foul air whisked away by the ventilating pipe. Both of the 
above we copy from the Albany Country Gentleman* 

At Fig. 245 is exhibited a more elaborate American ice-house, with 
a cooling-room below. In the centre of the walls are trussed timbers 
placed four feet apart, which are meant to support the open battened 
floor, upon which the ice is placed ; and to the bottom of this truss 
are attached iron sheets, which form a ceiling to the top of the 
cooling-room. This ceiling inclines from the centre each way, and 
the ice water is collected in the two longitudinal iron troughs immedi- 
ately tmdemeath the trusses. The space between the top and 
bottom beams of the truss forms a cold air chamber ; but it must be 
borne in mind that apertures are left ia the centre and at the sides of 
this iron casing. The soffit of the topmost ceiling is covered on the 
under side with boards, and on these loose shavings are heaped some 
eight or ten inches thick. A ventilator with louvres is formed along 
the ridge, and within the walls are flues which eject the air from the 
oooUng room into the external atmosphere. The ice in the loft is not 
quite packed up to the ceiling, neither is it allowed to touch the walls 
of the loft. The action is as follows : — The warmer air in the cooling- 
room rises through the apertures in the centre of the trussed ceiling, 
into the intermediate or cold air chamber, and impinges upon the ice, 
when it becomes cooled, and falls back into the cooling-room through 
the apertures above the interior guttering. The fresh air enters the 
gable or attic space above the ceiling of the ice loft, and divides itself as 
it Qools through the chinks of the boards and shavings into the space 
between the ice aud the top ceiling, passes then over the surface of the 
ioe, and descends along the sides of the same through the open bat- 
tened floor of the loft into the cold air chamber, and thence Into the 
cooling room where it is utilised, ^e extra foul air escapes through 
the flues into the side ventilators above the eaves. 

By this means the cool air from above and around the ice is com- 
pelled to descend into the cooling room on the ground floor, and the 
equilibrium of pure air is preserved by a continual influx from the 
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itmoBphere outBide. Tie refrigerating room may be even flanked by 
other oooling roomB, and cold transmitted into them. I need hardly say 
that the ioe-chamlierB of all these cooling-rooms require replenishing 
from the ice- well orice-honae, qb their contents sncees si vely disappear. 
I f^ve the aboTe deaoriptionB merely to show what ha.s been done with 
ice in the way of reducing the temperature of a room. In avery large 
establishment, it wouldbe cheaper to erect aEmallice machine. 



ICZ CnESIS AMD EEFEIGEEAlOfiS. 

I have nowhere yet alluded to the ice-chest, neither is it my ii 
tion to deaciibe any one of the scores now in use, since theii construo- 
tioQ must be known to all. I question, however, if the very beat 
article for this purpose has yet been produced. 

A very good system of an ice-chest, to be built in the floor of a 
eeUar, is given by Dr. Uen^el, of Prussia. It is merely a dovetailed 
wooden box, let into the ground, and the bottom of it covered witb 
eliaw, upon which the ice tablets or blocks are laid. The ice is then 
covered with a double layer of cocoa nut or Manilla matting, Tha 
ice and its covering is only allowed to reach half-way up the box, and. 
tbe rest ia appropriated for the storing of whatever it is wished to 
cool. Proper precaution is taken to guard against contact with the 
earth, by inteipoaing a suitable non-conductor, and the lid is 
strncted with especial care. This kind of ice-chest can also be madv' 
to stand vpon as well as in the ground, but it ia, of course, a littl* 
costlier. 

I append below tbe prices of the commoner ice-chests, also the moM 
improved ones fitted up with ventilators. These prices are takes 
at random from two London lista. 

CdHHDH Rrfmbeeitdb oe Ife Gdx. IChinoiu « Co.) 
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IMFBOVSD YbKTZLjLTED IcX ChXST, PkOTZBIOH PaZSXBTZB, AKD WlKX C0OX.KB, 

fitted with Block Filter and Tank for Drinking Water, and the Improved Ventilator. 

{Braum, Bros., 4' Co.) 



Wide. 


Deep. 


High. 


Fricet. 


it. in. 
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PEESEKVAnON OF SNOW. 

Snow is evidently preferred to ice in Italy, Spain, and Portugal, for 

cooling purposes ; and in the last mentioned country, when a deep 

gulf or rift of snow is discovered in some suitable place, a quantity 

of grass and sods are thrown over it, heaping this over again, a foot or 

BO in depth, with dung from the sheep-pens. Snow thus preserved 

has heen imported by the rude and slow conveyances of the country 

into Lisbon, from a distance of nearly two hundred English miles. 

In fact, if snow be well compressed, and nothing but snow admitted 

into tiie reservoir, it will serve most purposes equally as well as ice. 

We read that when Alexander the Great wished to enjoy the luxury 

of refrigerated drinks, he also used snow; and it is upon record 

that on a certain campaign he caused at least thirty trenches to be 

dug, which he filled up with snow, and covered with branches of the 

oak. 

According to Plutarch, the Ancients used to preserve the snow by 
covering it over with chaff or coarse cloths. This snow was, we 
suppose, used in cooling their wines. To go so far back in antiquity 
as 1000 B.C.,' Solomon also mentions its usefulness as a cooling 
medium. Ice, however, is so nearly universal, that more remarks oil 
this head would be superfluous. There might arise a necessity for 
the packing away of snow in districts where plains abound, and in 
this case^we would treat it much in the same way as we treat ice ; — 
beating it well down into the reservoir, taking care to leave no cavities 
in which to engender heat— sprinking plenty of water over it during 
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the steyedormg into the hold of the well— lining the vault with 
chaff, and coyering it with a double quantity of good thatch. 



I have now concluded the task which I had set myself. I have 
endeavoured on all questions pertaining to ny subject to give the best 
information, and the results of the most recent enquiries. My object 
has been to write a popular treatise which shall embrace all the 
sanitary requirements of a modem habitation, and to offer the result 
of my labours in this direction in a work at a price within the reach 
of everyone. 
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